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June 19, 2018 

 

Ms. Maria Mast 

Conservation Agent 

Town of Grafton 

30 Providence Road 

Grafton, MA 01519 

 

Re: Grafton DPW Facility - 48 Old Westboro Road 

 Project Narrative 

 

Dear Ms. Mast:  

 

Weston & Sampson is pleased to present this application for a Stormwater Management Permit for a new DPW 

Facility, on behalf of the Town of Grafton.  The new Facility is proposed at 48 Old Westboro Road, south of the 

intersection with the Massachusetts Turnpike.  The existing DPW Facility is past its useful life and in need of 

replacement, and the Town is proposing this new facility to meet current and future needs.  

The proposed site is currently un-developed land located on a 46.99-acre lot owned by the Town of Grafton.  The 

Town is proposing to use approximately 6.4-acres of this lot for the new Facility.  The site’s main building will be 

approximately 33,800 square feet (SF), which provides space for administrative functions, employee facilities, work 

shops, vehicle maintenance, vehicle wash, and vehicle/equipment storage.  The site will also have a 4,800 SF hi-

arch gambrel timber framed salt shed, a diesel vehicle fueling system, outside material bulk storage bins, a public 

recycling drop off area, and stormwater control and treatment features. 

The site is located within an Area of Critical Environmental Concern (ACEC), but it is not within the Natural Heritage 

and Endangered Species Program (NHESP), as shown in Figure 2-Environmental Receptor Map. The ACEC is 

associated with the Miscoe, Warren, and Whitehall Watersheds, and the site is in an area of minimal flood hazard 

(Zone X) as shown in the attached Figure 4 Firm Map. The limit of work falls outside of the 100-foot Wetland buffer 

zone, as shown on the site plans, and a wetlands delineation memo is provided in Attachment J. 

It is estimated that approximately 277,433 SF (6.4 acres) of the site will be disturbed during the work, along with 

approximately 613,710 cubic feet (22,730 CY) of on-site soil.  A series of test pits were performed throughout the 

site, and bedrock was encountered at depths ranging from 2ft to 11ft below existing grade. Evidence of ground 

water, or mottling, was not observed in any of the test pits.  Test pit logs and locations can be found in Attachment 

B.   

Before work begins, sedimentation and erosion control devices will be placed at the site to minimize sediment 

migration off-site into any neighboring wetland resource areas.  Erosion controls will include compost filter tubes 

at downgradient areas, between the work area and wetland resource areas, along with sedimentation ponds.  

Stormwater will also be managed in accordance with DEP requirements following construction, as detailed in the 

attached Stormwater Report. 

In addition to the above mentioned items, the site will also be equipped with an exterior “knock down pad”, which 

will be used to rinse trucks and vehicles off to remove heavy sand and grit before they are brought into the vehicle 

wash bay for washing with detergents.  As shown in the attached plans, the knock down pad consists of a concrete 

pad sloped to a deep sump hooded catch basin, followed by an oil grit separator, which discharges to a sediment 

forebay, infiltration basin, and a rain garden. This pad will be registered with the Department of Environmental 

Protection (DEP) Underground Injection Control (UIC) Program as a Class V Well for Motor Vehicle Rinse Water.  

In accordance with DEP requirements, vehicles will only be rinsed on the knock down pad using standard water 

pressure, without the use of hot water, high pressure, or detergents.  In addition, engine and undercarriage rinsing 
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will not be performed on the knock down pad.  All washing activities will be performed inside the fully enclosed 

vehicle wash bay, where the wash water will be collected and discharged to a double-walled underground 

industrial waste water holding tank.  The double walled holding tank will be monitored continuously for leaks using 

an electronic monitoring system and will be registered with the DEP. 

The Town of Grafton will be the owner of this Facility at the end of construction, and will not be transferring 

ownership to another party, therefore a maintenance agreement is not included with this application. A construction 

period NPDES Stormwater Pollution Prevention Plan (SWPPP) is not included in this application, as this permit will 

be a requirement of the General Contractor who is awarded the project.  The NPDES SWPPP can be provided 

following award of the construction contract, upon request. 

The attached application was prepared in accordance with the standards and recommendations provided in the 

Town of Grafton Stormwater Management By-laws. If you have any questions or need any additional information, 

please do not hesitate to contact me at (978) 532-1900, ext. 2334. 

 

 

Sincerely, 

WESTON & SAMPSON ENGINEERS, INC. 

 

 

James R. Fair, P.E. 

Team Leader / Project Manager 
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A
A
A tuAzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzAnxVW\bTAl[{cTmAdggcU[rcXyuAYVWVpiA]VWXcgiA
T̂UVWAXYVAx[cT\A[TUAxVT[̀XcV\AbgAxVW|̂WiAXY[XAbTAzzzzzzzzzzzzAnU[XVyAtAm[rVATbXcgc][XcbTAXbA
[p̂XXVW\AcTA]blx̀c[T]VAjcXYAdWXc]̀VA}~A[TUebWAdWXc]̀VA��AbgAXYVAfW[gXbTAfVTVW[̀Ahì[j\A[TUA
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Massachusetts Department of Environmental Protectio n  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 A. Introduction 
Important:  When 
filling out forms 
on the computer, 
use only the tab 
key to move your 
cursor - do not 
use the return 
key. 

 

A Stormwater Report must be submitted with the Notice of Intent permit application to document 
compliance with the Stormwater Management Standards. The following checklist is NOT a substitute for 
the Stormwater Report (which should provide more substantive and detailed information) but is offered 
here as a tool to help the applicant organize their Stormwater Management documentation for their 
Report and for the reviewer to assess this information in a consistent format. As noted in the Checklist, 
the Stormwater Report must contain the engineering computations and supporting information set forth in 
Volume 3 of the Massachusetts Stormwater Handbook. The Stormwater Report must be prepared and 
certified by a Registered Professional Engineer (RPE) licensed in the Commonwealth. 
 
The Stormwater Report must include: 

• The Stormwater Checklist completed and stamped by a Registered Professional Engineer (see 
page 2) that certifies that the Stormwater Report contains all required submittals.1 This Checklist 
is to be used as the cover for the completed Stormwater Report. 

• Applicant/Project Name 
• Project Address 
• Name of Firm and Registered Professional Engineer that prepared the Report 
• Long-Term Pollution Prevention Plan required by Standards 4-6 
• Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan required 

by Standard 82 
• Operation and Maintenance Plan required by Standard 9 

 
In addition to all plans and supporting information, the Stormwater Report must include a brief narrative 
describing stormwater management practices, including environmentally sensitive site design and LID 
techniques, along with a diagram depicting runoff through the proposed BMP treatment train.  Plans are 
required to show existing and proposed conditions, identify all wetland resource areas, NRCS soil types, 
critical areas, Land Uses with Higher Potential Pollutant Loads (LUHPPL), and any areas on the site 
where infiltration rate is greater than 2.4 inches per hour.   The Plans shall identify the drainage areas for 
both existing and proposed conditions at a scale that enables verification of supporting calculations.   

 
As noted in the Checklist, the Stormwater Management Report shall document compliance with each of 
the Stormwater Management Standards as provided in the Massachusetts Stormwater Handbook.  The 
soils evaluation and calculations shall be done using the methodologies set forth in Volume 3 of the 
Massachusetts Stormwater Handbook.   
 
To ensure that the Stormwater Report is complete, applicants are required to fill in the Stormwater Report 
Checklist by checking the box to indicate that the specified information has been included in the 
Stormwater Report.  If any of the information specified in the checklist has not been submitted, the 
applicant must provide an explanation.  The completed Stormwater Report Checklist and Certification 
must be submitted with the Stormwater Report. 

 

 

 

 

 

 

 

 

 

 

 

  

   

  
1 The Stormwater Report may also include the Illicit Discharge Compliance Statement required by Standard 10.  If not included in 
the Stormwater Report, the Illicit Discharge Compliance Statement must be submitted prior to the discharge of stormwater runoff to 
the post-construction best management practices. 
 
2 For some complex projects, it may not be possible to include the Construction Period Erosion and Sedimentation Control Plan in 
the Stormwater Report.  In that event, the issuing authority has the discretion to issue an Order of Conditions that approves the 
project and includes a condition requiring the proponent to submit the Construction Period Erosion and Sedimentation Control Plan 
before commencing any land disturbance activity on the site. 
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Massachusetts Department of Environmental Protectio n  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist  (continued) 
 LID Measures:  Stormwater Standards require LID measures to be considered.  Document what 

environmentally sensitive design and LID Techniques were considered during the planning and design of 
the project:  

 
 No disturbance to any Wetland Resource Areas 

 
 Site Design Practices (e.g. clustered development, reduced frontage setbacks) 

 
 Reduced Impervious Area (Redevelopment Only) 

 
 Minimizing disturbance to existing trees and shrubs 

 
 LID Site Design Credit Requested: 

 
  Credit 1    

 
  Credit 2 

 
  Credit 3 

 
 Use of “country drainage” versus curb and gutter conveyance and pipe 

 
 Bioretention Cells (includes Rain Gardens) 

 
 Constructed Stormwater Wetlands (includes Gravel Wetlands designs) 

 
 Treebox Filter 

 
 Water Quality Swale 

 
 Grass Channel 

 
 Green Roof 

 
 Other (describe): 

       
 

 
 

 
Standard 1: No New Untreated Discharges 

 
 No new untreated discharges 

  Outlets have been designed so there is no erosion or scour to wetlands and waters of the 
Commonwealth 

 
 Supporting calculations specified in Volume 3 of the Massachusetts Stormwater Handbook included. 
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Massachusetts Department of Environmental Protectio n  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist  (continued) 
 

Standard 2:  Peak Rate Attenuation  

  Standard 2 waiver requested because the project is located in land subject to coastal storm flowage 
and stormwater discharge is to a wetland subject to coastal flooding. 

  Evaluation provided to determine whether off-site flooding increases during the 100-year 24-hour 
storm. 

 
 Calculations provided to show that post-development peak discharge rates do not exceed pre-

development rates for the 2-year and 10-year 24-hour storms.  If evaluation shows that off-site 
flooding increases during the 100-year 24-hour storm, calculations are also provided to show that 
post-development peak discharge rates do not exceed pre-development rates for the 100-year 24-
hour storm. 

 

 

 
Standard 3: Recharge 

 
 Soil Analysis provided. 

 
 Required Recharge Volume calculation provided. 

 
 Required Recharge volume reduced through use of the LID site Design Credits. 

 
 Sizing the infiltration, BMPs is based on the following method:  Check the method used. 

 
  Static   Simple Dynamic   Dynamic Field1 

 
 Runoff from all impervious areas at the site discharging to the infiltration BMP. 

 
 Runoff from all impervious areas at the site is not discharging to the infiltration BMP and calculations 

are provided showing that the drainage area contributing runoff to the infiltration BMPs is sufficient to 
generate the required recharge volume. 

 

 
 Recharge BMPs have been sized to infiltrate the Required Recharge Volume. 

  Recharge BMPs have been sized to infiltrate the Required Recharge Volume only to the maximum 
extent practicable for the following reason: 

 
  Site is comprised solely of C and D soils and/or bedrock at the land surface 

 
  M.G.L. c. 21E sites pursuant to 310 CMR 40.0000 

 
  Solid Waste Landfill pursuant to 310 CMR 19.000 

   Project is otherwise subject to Stormwater Management Standards only to the maximum extent 
 practicable. 

 
 Calculations showing that the infiltration BMPs will drain in 72 hours are provided. 

 
 Property includes a M.G.L. c. 21E site or a solid waste landfill and a mounding analysis is included. 

 
  

 
1 80% TSS removal is required prior to discharge to infiltration BMP if Dynamic Field method is used. 
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Massachusetts Department of Environmental Protectio n  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist  (continued) 
 

Standard 3: Recharge  (continued) 

 
 The infiltration BMP is used to attenuate peak flows during storms greater than or equal to the 10-

year 24-hour storm and separation to seasonal high groundwater is less than 4 feet and a mounding 
analysis is provided. 

 

  Documentation is provided showing that infiltration BMPs do not adversely impact nearby wetland 
resource areas. 

  
Standard 4: Water Quality 

 
The Long-Term Pollution Prevention Plan typically includes the following: 
• Good housekeeping practices;  
• Provisions for storing materials and waste products inside or under cover; 
• Vehicle washing controls; 
• Requirements for routine inspections and maintenance of stormwater BMPs;  
• Spill prevention and response plans;  
• Provisions for maintenance of lawns, gardens, and other landscaped areas;  
• Requirements for storage and use of fertilizers, herbicides, and pesticides; 
• Pet waste management provisions;  
• Provisions for operation and management of septic systems;  
• Provisions for solid waste management; 
• Snow disposal and plowing plans relative to Wetland Resource Areas; 
• Winter Road Salt and/or Sand Use and Storage restrictions; 
• Street sweeping schedules; 
• Provisions for prevention of illicit discharges to the stormwater management system; 
• Documentation that Stormwater BMPs are designed to provide for shutdown and containment in the 

event of a spill or discharges to or near critical areas or from LUHPPL; 
• Training for staff or personnel involved with implementing Long-Term Pollution Prevention Plan;  
• List of Emergency contacts for implementing Long-Term Pollution Prevention Plan. 

 

 

 

 

 

 

 

 

 

  A Long-Term Pollution Prevention Plan is attached to Stormwater Report and is included as an 
attachment to the Wetlands Notice of Intent. 

  Treatment BMPs subject to the 44% TSS removal pretreatment requirement and the one inch rule for 
calculating the water quality volume are included, and discharge: 

 
  is within the Zone II or Interim Wellhead Protection Area 

 
  is near or to other critical areas 

 
  is within soils with a rapid infiltration rate (greater than 2.4 inches per hour) 

 
  involves runoff from land uses with higher potential pollutant loads. 

 
 The Required Water Quality Volume is reduced through use of the LID site Design Credits. 

  Calculations documenting that the treatment train meets the 80% TSS removal requirement and, if 
applicable, the 44% TSS removal pretreatment requirement, are provided. 

 
 

 
 



  
 

03-Checklist-tjc • 04/01/08 Stormwater Report Checklist • Page 6 of 8 

 
 

 

 

Massachusetts Department of Environmental Protectio n  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist  (continued) 
 

Standard 4: Water Quality  (continued) 

 
 The BMP is sized (and calculations provided) based on: 

 
  The ½” or 1” Water Quality Volume or 

   The equivalent flow rate associated with the Water Quality Volume and documentation is 
 provided showing that the BMP treats the required water quality volume. 

 
 The applicant proposes to use proprietary BMPs, and documentation supporting use of proprietary 

BMP and proposed TSS removal rate is provided.  This documentation may be in the form of the 
propriety BMP checklist found in Volume 2, Chapter 4 of the Massachusetts Stormwater Handbook 
and submitting copies of the TARP Report, STEP Report, and/or other third party studies verifying 
performance of the proprietary BMPs. 

 

 

 
 A TMDL exists that indicates a need to reduce pollutants other than TSS and documentation showing 

that the BMPs selected are consistent with the TMDL is provided. 

 Standard 5: Land Uses With Higher Potential Polluta nt Loads (LUHPPLs) 

 
 The NPDES Multi-Sector General Permit covers the land use and the Stormwater Pollution 

Prevention Plan (SWPPP) has been included with the Stormwater Report. 
 

 
 The NPDES Multi-Sector General Permit covers the land use and the SWPPP will be submitted prior 

to the discharge of stormwater to the post-construction stormwater BMPs. 

  The NPDES Multi-Sector General Permit does not cover the land use. 

  LUHPPLs are located at the site and industry specific source control and pollution prevention 
measures have been proposed to reduce or eliminate the exposure of LUHPPLs to rain, snow, snow 
melt and runoff, and been included in the long term Pollution Prevention Plan.  

  All exposure has been eliminated. 

  All exposure has not been eliminated and all BMPs selected are on MassDEP LUHPPL list. 

  The LUHPPL has the potential to generate runoff with moderate to higher concentrations of oil and 
grease (e.g. all parking lots with >1000 vehicle trips per day) and the treatment train includes an oil 
grit separator, a filtering bioretention area, a sand filter or equivalent.  

 Standard 6: Critical Areas 

 
 The discharge is near or to a critical area and the treatment train includes only BMPs that MassDEP 

has approved for stormwater discharges to or near that particular class of critical area. 

  Critical areas and BMPs are identified in the Stormwater Report. 
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Massachusetts Department of Environmental Protectio n  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist  (continued) 

 
Standard 7: Redevelopments and Other Projects Subje ct to the Standards only to the maximum 
extent practicable 

 
 The project is subject to the Stormwater Management Standards only to the maximum Extent 

Practicable as a: 

   Limited Project 

 
  Small Residential Projects: 5-9 single family houses or 5-9 units in a multi-family development 

 provided there is no discharge that may potentially affect a critical area. 

 
  Small Residential Projects: 2-4 single family houses or 2-4 units in a multi-family development  
 with a discharge to a critical area 

 
  Marina and/or boatyard provided the hull painting, service and maintenance areas are protected 

 from exposure to rain, snow, snow melt and runoff 

   Bike Path and/or Foot Path 

   Redevelopment Project 

   Redevelopment portion of mix of new and redevelopment. 

 
 Certain standards are not fully met (Standard No. 1, 8, 9, and 10 must always be fully met) and an 

explanation of why these standards are not met is contained in the Stormwater Report. 

  The project involves redevelopment and a description of all measures that have been taken to 
improve existing conditions is provided in the Stormwater Report.  The redevelopment checklist found 
in Volume 2 Chapter 3 of the Massachusetts Stormwater Handbook may be used to document that 
the proposed stormwater management system (a) complies with Standards 2, 3 and the pretreatment 
and structural BMP requirements of Standards 4-6 to the maximum extent practicable and (b) 
improves existing conditions. 

 

 

 Standard 8: Construction Period Pollution Preventio n and Erosion and Sedimentation Control 

 A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan must include the 
following information: 
 

• Narrative; 
• Construction Period Operation and Maintenance Plan; 
• Names of Persons or Entity Responsible for Plan Compliance; 
• Construction Period Pollution Prevention Measures; 
• Erosion and Sedimentation Control Plan Drawings; 
• Detail drawings and specifications for erosion control BMPs, including sizing calculations; 
• Vegetation Planning; 
• Site Development Plan; 
• Construction Sequencing Plan; 
• Sequencing of Erosion and Sedimentation Controls; 
• Operation and Maintenance of Erosion and Sedimentation Controls; 
• Inspection Schedule; 
• Maintenance Schedule; 
• Inspection and Maintenance Log Form. 

 

 

 

 

 

 

 

 

 
 A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan containing 

the information set forth above has been included in the Stormwater Report. 
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Massachusetts Department of Environmental Protectio n  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist  (continued) 

 
Standard 8: Construction Period Pollution Preventio n and Erosion and Sedimentation Control  
(continued) 

  The project is highly complex and information is included in the Stormwater Report that explains why 
it is not possible to submit the Construction Period Pollution Prevention and Erosion and 
Sedimentation Control Plan with the application. A Construction Period Pollution Prevention and 
Erosion and Sedimentation Control has not been included in the Stormwater Report but will be 
submitted before land disturbance begins. 

 

 

  The project is not covered by a NPDES Construction General Permit. 

 
 The project is covered by a NPDES Construction General Permit and a copy of the SWPPP is in the 

Stormwater Report. 

 
 The project is covered by a NPDES Construction General Permit but no SWPPP been submitted.  

The SWPPP will be submitted BEFORE land disturbance begins. 

 Standard 9: Operation and Maintenance Plan  

 
 The Post Construction Operation and Maintenance Plan is included in the Stormwater Report and 

includes the following information: 

   Name of the stormwater management system owners; 

   Party responsible for operation and maintenance; 

   Schedule for implementation of routine and non-routine maintenance tasks; 

   Plan showing the location of all stormwater BMPs maintenance access areas; 

   Description and delineation of public safety features; 

   Estimated operation and maintenance budget; and 

   Operation and Maintenance Log Form. 

 
 The responsible party is not the owner of the parcel where the BMP is located and the Stormwater 

Report includes the following submissions: 

   A copy of the legal instrument (deed, homeowner’s association, utility trust or other legal entity) 
 that establishes the terms of and legal responsibility for the operation and maintenance of the 
 project site stormwater BMPs;  

 
  A plan and easement deed that allows site access for the legal entity to operate and maintain 

 BMP functions. 

 Standard 10: Prohibition of Illicit Discharges 

  The Long-Term Pollution Prevention Plan includes measures to prevent illicit discharges; 

  An Illicit Discharge Compliance Statement is attached; 

 
 NO Illicit Discharge Compliance Statement is attached but will be submitted prior to the discharge of 

any stormwater to post-construction BMPs. 
 



Stormwater Report 
June 19, 2018 

Submitted for Stormwater Management Permit  
 
 
Applicant/Project Name: Town of Grafton – New Department of Public Works 

Facility 
 
Project Address:  48 Old Westboro Road, Grafton MA 
 
Application Prepared by: 
 Firm:   Weston & Sampson, Inc. 
 Registered PE:  James R. Fair 
 
Below is an explanation concerning Standards 1-10 as they apply to the Town of Grafton 
Department of Public Works Facility Project, located on Old Westboro Road: 
 
General: 
 
The project applicant, the Town of Grafton, proposes to build a new Department of 
Public Works Highway Facility on Old Westboro Road by constructing a pre-engineered 
building to support the operations, including an office area, employee facilities, 
workshops, vehicle maintenance, wash bay, and vehicles storage.  The facility will also 
include a salt shed and vehicle fueling island.   The site development work will include, 
but is not limited to, earthwork, grading, drainage, paving for circulation/parking, 
curbing, site lighting, landscaping, and a material storage area. The existing site is located 
within the R-40 residential zone on a 46.99-acre undeveloped lot with Interstate 90 to the 
north, wetlands and an intermittent stream to the east, three residents to the west and 
undeveloped land to the south.  The proposed limits of development are outside the 100-
foot wetland buffer.  A locus map of the site is provided in Figure 1.  Soil maps of the 
area and test pit locations and logs are provided in Attachments A and B, respectively. 
 
This project will allow the Town of Grafton to utilize the new Facility to meet current 
and future operational needs for the Department of Public Works. 
 
Standard 1: No New Untreated Discharges 
 
The proposed project will create no new untreated discharges.  The total impervious area 
post-development will be increased in comparison with existing conditions.  Depending 
on the drainage area, Total Suspended Solids (TSS) treatment/reduction will be 
accomplished by onsite best management practices including street sweeping, and 
passing stormwater through a treatment train.  The treatment train will include deep sump 
hooded catch basins, oil-grit separators, a sediment forebay, stormwater 
retention/infiltration basin and rain gardens.  HydroCAD modeling of the site is provided 
in Attachment C. 



Standard 2: Peak Rate Attenuation 
 
Both existing and proposed conditions were modeled using HydroCAD computer 
software.   
 

Table 1: Total Peak Discharge and Volume 
 

Point 

of 

Interest 

Storm 

Frequency 

Storm 

Depth 

(in) 

Peak Discharge (cfs) Volume (cf) 

Pre-

Development  

Post- 

Development 

Pre-

Development  

Post- 

Development 

Offsite 

2 Year 3.24 6.04 5.18 31,543 51,210 

10 year 4.88 16.74 14.70 74,241 101,910 

25 year 6.17 26.93 26.56 114,464 147,158 

100 Year 8.82 50.32 47.00 207,950 248,816 

 
 
The proposed design is such that post-development peak discharge rates do not exceed 
pre-development rates, even in the 100-year storm scenario.  Peak discharges are 
mitigated by using the proposed infiltration basin and rain gardens to provide stormwater 
detention benefit.  Please refer to existing and proposed conditions in HydroCAD model 
printouts and the existing and proposed hydrological maps included in Attachment C, for 
additional details. 
 
To ensure that the work incorporates the performance standards recommended in the 
DEP’s Stormwater Management Policy, necessary erosion and sedimentation control 
measures will be utilized during construction.  These measures will include compost filter 
tubes, silt fencing, temporary sediment ponds and a stabilized construction entrance, as 
depicted on the site plans. 
 
Standard 3: Recharge 
 
Due to the increase in impervious area on the site, stormwater recharge is required to 
compensate for the loss of recharge that results from the installation of impervious areas. 
The required recharge volume has been calculated using the capture area adjustment 
method as describe in the MassDEP stormwater handbook.  The infiltration basin 
receives runoff from 67% of the sites impervious area, which exceeds the 65% required 
by MassDEP.  The Adjusted Required Recharge Volume for the site is 4,912 cubic feet. 
The available volume in the stormwater infiltration basin is 5,025 cubic feet.  This 
reflects the amount of volume available in the infiltration basin below the elevation of 
any outlet device. See Attachment D for all recharge and water quality calculations.  
Infiltration areas are required to have a maximum drawdown time of 72 hours. The 
infiltration area hydrographs in the HydroCAD model in Attachment C show that this 
requirement is achieved.  
 



Standard 4: Water Quality 
 
The proposed design implements a series of approved BMPs to provide a total TSS 
removal of 96 percent for both discharge points, which exceeds the required 80 percent 
removal of the average annual load of total suspended solids.  The design provides the 
TSS removal by placing a deep sump hooded catch basin, oil grit separator, and rain 
gardens with sediment forebay in series to achieve 96 percent total TSS removal.  TSS 
removal calculations are in Attachment D. 
 
The deep sump hooded catch basin and oil grit separator provide a TSS removal of 44 
percent prior to infiltrating, which meets the pretreatment requirement. TSS removal 
calculations are in Attachment D. 
 
Calculations were performed using the 1-inch rule to show that the rain gardens have 
been sufficiently sized to treat the required water quality volume.  The required water 
quality volumes are 7,551 and 3,850 cubic feet for rain gardens No.1 and No.2 
respectively. The design of the proposed rain gardens provides a storage volume of 7,598 
(RG#1) and 3,888 (RG#2) cubic feet, exceeding the required water quality volumes. 
Water quality volume calculations can be found in Attachment D.    
 
To meet standards 4 requirements a Long Term Pollution Prevention Plan is located in 
Attachment E, which describes the proper procedures of practice for source control and 
pollution prevention. 
 
Standard 5: Land Uses with Higher Potential Pollutant Loads (LUHPPLs) 
 
The proposed use of the property will involve maintenance of vehicles, vehicle fueling, 
storage of oils, salt storage, which has the potential for higher pollutant loads. To fulfill 
the 80% TSS removal prior to discharge requirement, deep sump catch basins, oil/grit 
separators, and raingardens with sediment forebays will be incorporated to treat the 
stormwater prior to discharge.  Please refer to the attached TSS removal worksheets in 
Attachment D. 
 
Standard 6: Critical Areas 
 
There will be no new discharge to critical areas.   
 
Standard 7: Redevelopments and Other Projects Subject to the Standards Only to 
the Maximum Extent Practicable 
 
The project is a new development. 
 
 
 
 



Standard 8: Construction Period Pollution Prevention and Erosion and Sediment 
Control  
 
A detailed Construction Period Pollution Prevention and Erosion and Sedimentation 
Control Plan is included in Attachment F.  To ensure that the work incorporates the 
performance standards recommended in the DEP’s Stormwater Management Policy, 
necessary erosion and sedimentation control measures will be utilized during 
construction.  These measures will include compost filter tubes, silt fence, temporary 
sediment ponds and a stabilized construction entrance, as depicted on the site plans. 
 
Standard 9: Operation and Maintenance Plan 
 
An operations and maintenance plan is included in Attachment G. 
 
Standard 10: Prohibition of Illicit Discharges 
 
An illicit discharge compliance statement has been included in Attachment H. 
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�N�JSPGIPI�]L��GGHJR��EFG��PPTMG[�EG��WTE]PK��$̀ ������N�JSPGIPI�]L��GGHJR��EFG��PPTMG[�EG��WTE]PK��$̀ �����

��MGWO�a��̀ ����̂PPT��MGWO�a��̀ ����̂PPT

b

"�		�����"�		�����

�JNNJWOHNPTTN�JNNJWOHNPTTN

	EKTO]KMI[P	EKTO]KMI[P

�UTE
G

�UTE
G

�
H
T
T
E
G

�
H
T
T
E
G

�
H
T
T
E
G

�
H
T
T
E
G

�
MRR]

H
K
L

�
MRR]

H
K
L

�
E
K
W
P
N
TP
K

�
E
K
W
P
N
TP
K

�O
KPF

N]
HKL

�O
KPF

N]
HKL

�PN
T]EK

EH[O

�PN
T]EK

EH[O

�
P
N
T
]
E
K
E
H
[
O

�
P
N
T
]
E
K
E
H
[
O

�
U
T
E
G

�
U
T
E
G

cdefghijfk

lefkdm

ijfk

njomp

ijfk

nqpmr

ijfk

sqtm

uevvdm

wedomx

sqtm

cerymxoeddm

ijfk

zdq{trgjfm

|qfqd

zdq{trgjfm

ueomx

cofelicet
Oval
�
�
�

cofelicet
Callout
APPROXIMATE SITE LOCATION

cofelicet
Rectangle
XYCA
�PNMIPGTMJR��61�

cofelicet
Text Box
Figure 6



cofelicet
Text Box
Attachment A						   -NRCS Soils Map						   -Cornell Rain Fall Data



Hydrologic Soil Group—Worcester County, Massachusetts, Southern Part

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/20/2018
Page 1 of 4

46
77

80
0

46
77

89
0

46
77

98
0

46
78

07
0

46
78

16
0

46
78

25
0

46
78

34
0

46
78

43
0

46
78

52
0

46
77

80
0

46
77

89
0

46
77

98
0

46
78

07
0

46
78

16
0

46
78

25
0

46
78

34
0

46
78

43
0

46
78

52
0

279350 279440 279530 279620 279710 279800 279890

279350 279440 279530 279620 279710 279800 279890

42°  13' 40'' N
71

° 
 4

0'
 2

6'
' W

42°  13' 40'' N

71
° 
 4

0'
 0

'' W

42°  13' 15'' N

71
° 
 4

0'
 2

6'
' W

42°  13' 15'' N

71
° 
 4

0'
 0

'' W

N

Map projection: Web Mercator   Corner coordinates: WGS84   Edge tics: UTM Zone 19N WGS84
0 150 300 600 900

Feet
0 50 100 200 300

Meters
Map Scale: 1:3,820 if printed on A portrait (8.5" x 11") sheet.

Soil Map may not be valid at this scale.



MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Lines
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Points
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:25,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Worcester County, Massachusetts, Southern 
Part
Survey Area Data: Version 10, Oct 6, 2017

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Sep 12, 2014—Sep 
28, 2014

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

102C Chatfield-Hollis-Rock 
outcrop complex, 0 to 
15 percent slopes

B 4.6 11.9%

305C Paxton fine sandy loam, 
8 to 15 percent slopes

C 4.1 10.4%

307B Paxton fine sandy loam, 
0 to 8 percent slopes, 
extremely stony

C 0.4 1.1%

310B Woodbridge fine sandy 
loam, 3 to 8 percent 
slopes

C/D 19.7 50.6%

420B Canton fine sandy loam, 
3 to 8 percent slopes

B 9.8 25.3%

422C Canton fine sandy loam, 
8 to 15 percent 
slopes, extremely 
stony

B 0.2 0.6%

Totals for Area of Interest 38.8 100.0%
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Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—Worcester County, Massachusetts, Southern Part

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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PLAN NOTES: : 1.	EXISTING SITE CONDITIONS ARE BASED ON A TOPOGRAPHIC SURVEY CONDUCTED BY LAND PLANNING INC. OF GRAFTON, MA ON MAY 3, 2018. ELEVATIONS ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL EXISTING SITE CONDITIONS ARE BASED ON A TOPOGRAPHIC SURVEY CONDUCTED BY LAND PLANNING INC. OF GRAFTON, MA ON MAY 3, 2018. ELEVATIONS ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL  SITE CONDITIONS ARE BASED ON A TOPOGRAPHIC SURVEY CONDUCTED BY LAND PLANNING INC. OF GRAFTON, MA ON MAY 3, 2018. ELEVATIONS ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL SITE CONDITIONS ARE BASED ON A TOPOGRAPHIC SURVEY CONDUCTED BY LAND PLANNING INC. OF GRAFTON, MA ON MAY 3, 2018. ELEVATIONS ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL  CONDITIONS ARE BASED ON A TOPOGRAPHIC SURVEY CONDUCTED BY LAND PLANNING INC. OF GRAFTON, MA ON MAY 3, 2018. ELEVATIONS ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL CONDITIONS ARE BASED ON A TOPOGRAPHIC SURVEY CONDUCTED BY LAND PLANNING INC. OF GRAFTON, MA ON MAY 3, 2018. ELEVATIONS ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL  ARE BASED ON A TOPOGRAPHIC SURVEY CONDUCTED BY LAND PLANNING INC. OF GRAFTON, MA ON MAY 3, 2018. ELEVATIONS ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL ARE BASED ON A TOPOGRAPHIC SURVEY CONDUCTED BY LAND PLANNING INC. OF GRAFTON, MA ON MAY 3, 2018. ELEVATIONS ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL  BASED ON A TOPOGRAPHIC SURVEY CONDUCTED BY LAND PLANNING INC. OF GRAFTON, MA ON MAY 3, 2018. ELEVATIONS ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL BASED ON A TOPOGRAPHIC SURVEY CONDUCTED BY LAND PLANNING INC. OF GRAFTON, MA ON MAY 3, 2018. ELEVATIONS ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL  ON A TOPOGRAPHIC SURVEY CONDUCTED BY LAND PLANNING INC. OF GRAFTON, MA ON MAY 3, 2018. ELEVATIONS ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL ON A TOPOGRAPHIC SURVEY CONDUCTED BY LAND PLANNING INC. OF GRAFTON, MA ON MAY 3, 2018. ELEVATIONS ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL  A TOPOGRAPHIC SURVEY CONDUCTED BY LAND PLANNING INC. OF GRAFTON, MA ON MAY 3, 2018. ELEVATIONS ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL A TOPOGRAPHIC SURVEY CONDUCTED BY LAND PLANNING INC. OF GRAFTON, MA ON MAY 3, 2018. ELEVATIONS ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL  TOPOGRAPHIC SURVEY CONDUCTED BY LAND PLANNING INC. OF GRAFTON, MA ON MAY 3, 2018. ELEVATIONS ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL TOPOGRAPHIC SURVEY CONDUCTED BY LAND PLANNING INC. OF GRAFTON, MA ON MAY 3, 2018. ELEVATIONS ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL  SURVEY CONDUCTED BY LAND PLANNING INC. OF GRAFTON, MA ON MAY 3, 2018. ELEVATIONS ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL SURVEY CONDUCTED BY LAND PLANNING INC. OF GRAFTON, MA ON MAY 3, 2018. ELEVATIONS ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL  CONDUCTED BY LAND PLANNING INC. OF GRAFTON, MA ON MAY 3, 2018. ELEVATIONS ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL CONDUCTED BY LAND PLANNING INC. OF GRAFTON, MA ON MAY 3, 2018. ELEVATIONS ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL  BY LAND PLANNING INC. OF GRAFTON, MA ON MAY 3, 2018. ELEVATIONS ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL BY LAND PLANNING INC. OF GRAFTON, MA ON MAY 3, 2018. ELEVATIONS ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL  LAND PLANNING INC. OF GRAFTON, MA ON MAY 3, 2018. ELEVATIONS ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL LAND PLANNING INC. OF GRAFTON, MA ON MAY 3, 2018. ELEVATIONS ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL  PLANNING INC. OF GRAFTON, MA ON MAY 3, 2018. ELEVATIONS ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL PLANNING INC. OF GRAFTON, MA ON MAY 3, 2018. ELEVATIONS ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL  INC. OF GRAFTON, MA ON MAY 3, 2018. ELEVATIONS ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL INC. OF GRAFTON, MA ON MAY 3, 2018. ELEVATIONS ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL  OF GRAFTON, MA ON MAY 3, 2018. ELEVATIONS ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL OF GRAFTON, MA ON MAY 3, 2018. ELEVATIONS ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL  GRAFTON, MA ON MAY 3, 2018. ELEVATIONS ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL GRAFTON, MA ON MAY 3, 2018. ELEVATIONS ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL  MA ON MAY 3, 2018. ELEVATIONS ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL MA ON MAY 3, 2018. ELEVATIONS ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL  ON MAY 3, 2018. ELEVATIONS ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL ON MAY 3, 2018. ELEVATIONS ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL  MAY 3, 2018. ELEVATIONS ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL MAY 3, 2018. ELEVATIONS ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL  3, 2018. ELEVATIONS ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL 3, 2018. ELEVATIONS ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL  2018. ELEVATIONS ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL 2018. ELEVATIONS ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL  ELEVATIONS ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL ELEVATIONS ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL  ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL ARE IN FEET AND REFERENCE AN UNKNOWN VERTICAL  IN FEET AND REFERENCE AN UNKNOWN VERTICAL IN FEET AND REFERENCE AN UNKNOWN VERTICAL  FEET AND REFERENCE AN UNKNOWN VERTICAL FEET AND REFERENCE AN UNKNOWN VERTICAL  AND REFERENCE AN UNKNOWN VERTICAL AND REFERENCE AN UNKNOWN VERTICAL  REFERENCE AN UNKNOWN VERTICAL REFERENCE AN UNKNOWN VERTICAL  AN UNKNOWN VERTICAL AN UNKNOWN VERTICAL  UNKNOWN VERTICAL UNKNOWN VERTICAL  VERTICAL VERTICAL DATUM (TO BE DETERMINED). 2.	ELEVATIONS AT AND AROUND THE EXISTING STOCKPILE HAVE CHANGED SINCE THE TIME OF THE SITE SURVEY COMPLETED ON MAY 3, 2018. EXISTING TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY ELEVATIONS AT AND AROUND THE EXISTING STOCKPILE HAVE CHANGED SINCE THE TIME OF THE SITE SURVEY COMPLETED ON MAY 3, 2018. EXISTING TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY  AT AND AROUND THE EXISTING STOCKPILE HAVE CHANGED SINCE THE TIME OF THE SITE SURVEY COMPLETED ON MAY 3, 2018. EXISTING TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY AT AND AROUND THE EXISTING STOCKPILE HAVE CHANGED SINCE THE TIME OF THE SITE SURVEY COMPLETED ON MAY 3, 2018. EXISTING TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY  AND AROUND THE EXISTING STOCKPILE HAVE CHANGED SINCE THE TIME OF THE SITE SURVEY COMPLETED ON MAY 3, 2018. EXISTING TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY AND AROUND THE EXISTING STOCKPILE HAVE CHANGED SINCE THE TIME OF THE SITE SURVEY COMPLETED ON MAY 3, 2018. EXISTING TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY  AROUND THE EXISTING STOCKPILE HAVE CHANGED SINCE THE TIME OF THE SITE SURVEY COMPLETED ON MAY 3, 2018. EXISTING TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY AROUND THE EXISTING STOCKPILE HAVE CHANGED SINCE THE TIME OF THE SITE SURVEY COMPLETED ON MAY 3, 2018. EXISTING TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY  THE EXISTING STOCKPILE HAVE CHANGED SINCE THE TIME OF THE SITE SURVEY COMPLETED ON MAY 3, 2018. EXISTING TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY THE EXISTING STOCKPILE HAVE CHANGED SINCE THE TIME OF THE SITE SURVEY COMPLETED ON MAY 3, 2018. EXISTING TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY  EXISTING STOCKPILE HAVE CHANGED SINCE THE TIME OF THE SITE SURVEY COMPLETED ON MAY 3, 2018. EXISTING TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY EXISTING STOCKPILE HAVE CHANGED SINCE THE TIME OF THE SITE SURVEY COMPLETED ON MAY 3, 2018. EXISTING TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY  STOCKPILE HAVE CHANGED SINCE THE TIME OF THE SITE SURVEY COMPLETED ON MAY 3, 2018. EXISTING TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY STOCKPILE HAVE CHANGED SINCE THE TIME OF THE SITE SURVEY COMPLETED ON MAY 3, 2018. EXISTING TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY  HAVE CHANGED SINCE THE TIME OF THE SITE SURVEY COMPLETED ON MAY 3, 2018. EXISTING TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY HAVE CHANGED SINCE THE TIME OF THE SITE SURVEY COMPLETED ON MAY 3, 2018. EXISTING TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY  CHANGED SINCE THE TIME OF THE SITE SURVEY COMPLETED ON MAY 3, 2018. EXISTING TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY CHANGED SINCE THE TIME OF THE SITE SURVEY COMPLETED ON MAY 3, 2018. EXISTING TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY  SINCE THE TIME OF THE SITE SURVEY COMPLETED ON MAY 3, 2018. EXISTING TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY SINCE THE TIME OF THE SITE SURVEY COMPLETED ON MAY 3, 2018. EXISTING TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY  THE TIME OF THE SITE SURVEY COMPLETED ON MAY 3, 2018. EXISTING TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY THE TIME OF THE SITE SURVEY COMPLETED ON MAY 3, 2018. EXISTING TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY  TIME OF THE SITE SURVEY COMPLETED ON MAY 3, 2018. EXISTING TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY TIME OF THE SITE SURVEY COMPLETED ON MAY 3, 2018. EXISTING TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY  OF THE SITE SURVEY COMPLETED ON MAY 3, 2018. EXISTING TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY OF THE SITE SURVEY COMPLETED ON MAY 3, 2018. EXISTING TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY  THE SITE SURVEY COMPLETED ON MAY 3, 2018. EXISTING TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY THE SITE SURVEY COMPLETED ON MAY 3, 2018. EXISTING TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY  SITE SURVEY COMPLETED ON MAY 3, 2018. EXISTING TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY SITE SURVEY COMPLETED ON MAY 3, 2018. EXISTING TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY  SURVEY COMPLETED ON MAY 3, 2018. EXISTING TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY SURVEY COMPLETED ON MAY 3, 2018. EXISTING TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY  COMPLETED ON MAY 3, 2018. EXISTING TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY COMPLETED ON MAY 3, 2018. EXISTING TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY  ON MAY 3, 2018. EXISTING TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY ON MAY 3, 2018. EXISTING TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY  MAY 3, 2018. EXISTING TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY MAY 3, 2018. EXISTING TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY  3, 2018. EXISTING TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY 3, 2018. EXISTING TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY  2018. EXISTING TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY 2018. EXISTING TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY  EXISTING TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY EXISTING TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY  TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY TOPOGRAPHIC CONTOUR LINES SHOWN ON THIS PLAN MAY  CONTOUR LINES SHOWN ON THIS PLAN MAY CONTOUR LINES SHOWN ON THIS PLAN MAY  LINES SHOWN ON THIS PLAN MAY LINES SHOWN ON THIS PLAN MAY  SHOWN ON THIS PLAN MAY SHOWN ON THIS PLAN MAY  ON THIS PLAN MAY ON THIS PLAN MAY  THIS PLAN MAY THIS PLAN MAY  PLAN MAY PLAN MAY  MAY MAY NOT REFLECT CURRENT CONDITIONS. 3.	PROPOSED SITE CONDITIONS ARE BASED ON WORKING DESIGN PLANS PREPARED BY WESTON & SAMPSON ENGINEERS, LAST REVISED JUNE 7, 2018. PROPOSED SITE CONDITIONS ARE BASED ON WORKING DESIGN PLANS PREPARED BY WESTON & SAMPSON ENGINEERS, LAST REVISED JUNE 7, 2018. 4.	TEST PITS TP-1 THROUGH TP-9 WERE COMPLETED ON NOVEMBER 20, 2014 AS PART OF THE PRELIMINARY DESIGN PHASE. TEST PITS TP-10 THROUGH TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL TEST PITS TP-1 THROUGH TP-9 WERE COMPLETED ON NOVEMBER 20, 2014 AS PART OF THE PRELIMINARY DESIGN PHASE. TEST PITS TP-10 THROUGH TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL  PITS TP-1 THROUGH TP-9 WERE COMPLETED ON NOVEMBER 20, 2014 AS PART OF THE PRELIMINARY DESIGN PHASE. TEST PITS TP-10 THROUGH TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL PITS TP-1 THROUGH TP-9 WERE COMPLETED ON NOVEMBER 20, 2014 AS PART OF THE PRELIMINARY DESIGN PHASE. TEST PITS TP-10 THROUGH TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL  TP-1 THROUGH TP-9 WERE COMPLETED ON NOVEMBER 20, 2014 AS PART OF THE PRELIMINARY DESIGN PHASE. TEST PITS TP-10 THROUGH TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL TP-1 THROUGH TP-9 WERE COMPLETED ON NOVEMBER 20, 2014 AS PART OF THE PRELIMINARY DESIGN PHASE. TEST PITS TP-10 THROUGH TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL  THROUGH TP-9 WERE COMPLETED ON NOVEMBER 20, 2014 AS PART OF THE PRELIMINARY DESIGN PHASE. TEST PITS TP-10 THROUGH TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL THROUGH TP-9 WERE COMPLETED ON NOVEMBER 20, 2014 AS PART OF THE PRELIMINARY DESIGN PHASE. TEST PITS TP-10 THROUGH TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL  TP-9 WERE COMPLETED ON NOVEMBER 20, 2014 AS PART OF THE PRELIMINARY DESIGN PHASE. TEST PITS TP-10 THROUGH TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL TP-9 WERE COMPLETED ON NOVEMBER 20, 2014 AS PART OF THE PRELIMINARY DESIGN PHASE. TEST PITS TP-10 THROUGH TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL  WERE COMPLETED ON NOVEMBER 20, 2014 AS PART OF THE PRELIMINARY DESIGN PHASE. TEST PITS TP-10 THROUGH TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL WERE COMPLETED ON NOVEMBER 20, 2014 AS PART OF THE PRELIMINARY DESIGN PHASE. TEST PITS TP-10 THROUGH TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL  COMPLETED ON NOVEMBER 20, 2014 AS PART OF THE PRELIMINARY DESIGN PHASE. TEST PITS TP-10 THROUGH TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL COMPLETED ON NOVEMBER 20, 2014 AS PART OF THE PRELIMINARY DESIGN PHASE. TEST PITS TP-10 THROUGH TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL  ON NOVEMBER 20, 2014 AS PART OF THE PRELIMINARY DESIGN PHASE. TEST PITS TP-10 THROUGH TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL ON NOVEMBER 20, 2014 AS PART OF THE PRELIMINARY DESIGN PHASE. TEST PITS TP-10 THROUGH TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL  NOVEMBER 20, 2014 AS PART OF THE PRELIMINARY DESIGN PHASE. TEST PITS TP-10 THROUGH TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL NOVEMBER 20, 2014 AS PART OF THE PRELIMINARY DESIGN PHASE. TEST PITS TP-10 THROUGH TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL  20, 2014 AS PART OF THE PRELIMINARY DESIGN PHASE. TEST PITS TP-10 THROUGH TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL 20, 2014 AS PART OF THE PRELIMINARY DESIGN PHASE. TEST PITS TP-10 THROUGH TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL  2014 AS PART OF THE PRELIMINARY DESIGN PHASE. TEST PITS TP-10 THROUGH TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL 2014 AS PART OF THE PRELIMINARY DESIGN PHASE. TEST PITS TP-10 THROUGH TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL  AS PART OF THE PRELIMINARY DESIGN PHASE. TEST PITS TP-10 THROUGH TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL AS PART OF THE PRELIMINARY DESIGN PHASE. TEST PITS TP-10 THROUGH TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL  PART OF THE PRELIMINARY DESIGN PHASE. TEST PITS TP-10 THROUGH TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL PART OF THE PRELIMINARY DESIGN PHASE. TEST PITS TP-10 THROUGH TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL  OF THE PRELIMINARY DESIGN PHASE. TEST PITS TP-10 THROUGH TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL OF THE PRELIMINARY DESIGN PHASE. TEST PITS TP-10 THROUGH TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL  THE PRELIMINARY DESIGN PHASE. TEST PITS TP-10 THROUGH TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL THE PRELIMINARY DESIGN PHASE. TEST PITS TP-10 THROUGH TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL  PRELIMINARY DESIGN PHASE. TEST PITS TP-10 THROUGH TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL PRELIMINARY DESIGN PHASE. TEST PITS TP-10 THROUGH TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL  DESIGN PHASE. TEST PITS TP-10 THROUGH TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL DESIGN PHASE. TEST PITS TP-10 THROUGH TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL  PHASE. TEST PITS TP-10 THROUGH TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL PHASE. TEST PITS TP-10 THROUGH TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL  TEST PITS TP-10 THROUGH TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL TEST PITS TP-10 THROUGH TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL  PITS TP-10 THROUGH TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL PITS TP-10 THROUGH TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL  TP-10 THROUGH TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL TP-10 THROUGH TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL  THROUGH TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL THROUGH TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL  TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL TP-22 WERE COMPLETED ON MAY 8 AND 9, 2018. ALL  WERE COMPLETED ON MAY 8 AND 9, 2018. ALL WERE COMPLETED ON MAY 8 AND 9, 2018. ALL  COMPLETED ON MAY 8 AND 9, 2018. ALL COMPLETED ON MAY 8 AND 9, 2018. ALL  ON MAY 8 AND 9, 2018. ALL ON MAY 8 AND 9, 2018. ALL  MAY 8 AND 9, 2018. ALL MAY 8 AND 9, 2018. ALL  8 AND 9, 2018. ALL 8 AND 9, 2018. ALL  AND 9, 2018. ALL AND 9, 2018. ALL  9, 2018. ALL 9, 2018. ALL  2018. ALL 2018. ALL  ALL ALL TESTS PITS WERE EXCAVATED BY THE TOWN OF GRAFTON, MA. 5.	ALL BORINGS (B-1 THROUGH B-8) WERE COMPLETED BY TECHNICAL DRILLING SERVICES OF STERLING, MA ON MAY 16-18, 2018. ALL BORINGS (B-1 THROUGH B-8) WERE COMPLETED BY TECHNICAL DRILLING SERVICES OF STERLING, MA ON MAY 16-18, 2018. 6.	EXPLORATION LOCATIONS WERE LOCATED AND RECORDED WITH GLOBAL POSITIONING SYSTEM (GPS) UNIT. EXPLORATION LOCATIONS WERE LOCATED AND RECORDED WITH GLOBAL POSITIONING SYSTEM (GPS) UNIT. 7.	WESTON & SAMPSON OBSERVED ALL EXPLORATION ACTIVITIES IN THE FIELD AND RECORDED EACH EXPLORATION LOCATION WITH A HANDHELD GPS UNIT. WESTON & SAMPSON OBSERVED ALL EXPLORATION ACTIVITIES IN THE FIELD AND RECORDED EACH EXPLORATION LOCATION WITH A HANDHELD GPS UNIT. EXPLORATION LEGEND: BORING DESIGNATION AND APPROXIMATE LOCATION. TEST PIT DESIGNATION AND APPROXIMATE LOCATION.
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TEST PIT LOG

PROJECT NAME/NO. TEST PIT NUMBER

LOCATION

CLIENT GROUND SURFACE

CONTRACTOR FOREMAN: Damion/Joe ELEVATION El. 499 +/-

OBSERVED BY DATE 11/20/14 DEPTH TO GROUNDWATER

CHECKED BY DATE 12/1/14 Not encountered.

DEPTH BELOW

GROUND

SURFACE (ft.)

NOTES: TEST PIT NUMBER

\\wse03.local\WSE\Projects\MA\Grafton, MA\2180199 Grafton DPW\Geotechnical\Field\2014.11.20 - JAE - Test Pits\[2014.11.20 Test Pit Log.xls]TP-2

Minor caving observed below 4 ft.

GLACIAL TILL

SILTY SAND

TP-1

12

11

- with common cobbles.

SAND FILL

Refusal on bedrock or large boulder at 11 ft.

9

10

8
- with some gravel and few boulders.

7

2

6

4

5

3

STRATUM DESCRIPTION

Surface Grass and light forest debris.

1

Dark brown, SILTY SAND FILL with little organics (roots); moist.

SOIL DESCRIPTION

Light brown, fine SAND with some silt, little gravel, few cobbles; moist.

TOPSOIL (6 in.)

Grafton DPW - 2140353.C

Old Westboro Road TP-1

Town of Grafton

Town of Grafton

Julie A. Eaton

Chris Palmer, PE

- without organics at approximately 24 in.

Gray-brown, gravelly, fine to medium SAND FILL with some silt, and common

cobbles and boulders (up to 24 in. diameter) and trace organics (roots); moist.

Brown-orange, medium SILTY SAND with some gravel and few cobbles; moist.

Refusal at 11 ft.

Test pit was excavated with John Deere 410G and toothed bucket.
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TEST PIT LOG

PROJECT NAME/NO. TEST PIT NUMBER

LOCATION

CLIENT GROUND SURFACE

CONTRACTOR FOREMAN: Damion/Joe ELEVATION El. 502 +/-

OBSERVED BY DATE 11/20/14 DEPTH TO GROUNDWATER

CHECKED BY DATE 12/1/14 Not encountered.

DEPTH BELOW

GROUND

SURFACE (ft.)

NOTES: TEST PIT NUMBER

TP length was increased, refusal became shallower to the east.

Exposed bedrock visible to the east of the excavation.

Minor caving observed below 4 ft.
\\wse03.local\WSE\Projects\MA\Grafton, MA\2180199 Grafton DPW\Geotechnical\Field\2014.11.20 - JAE - Test Pits\[2014.11.20 Test Pit Log.xls]TP-2

Test pit excavated with John Deere 410G and toothed bucket.

Refusal on bedrock or very large boulder at 5 ft.

GLACIAL TILL

Grafton DPW - 2140353.C

Old Westboro Road TP-2

Town of Grafton

Town of Grafton

Julie A. Eaton

Chris Palmer, PE

STRATUM DESCRIPTIONSOIL DESCRIPTION

Surface Grass with exposed bedrock or boulders in the area.

2
- with common cobbles and without trace organics at approximately 24 in.

Brown-orange, fine SAND with some silt, few cobbles, and trace gravel; moist.

TOPSOIL (3 in.)

1

SAND FILL

SILTY SAND

4

Light brown, fine SAND with little gravel and silt, and few cobbles; moist.

5

3

6

7

8

12

10

11

Refusal at 5 ft.

9

TP-2

Gray-brown, gravelly, fine to medium SAND FILL with some silt, few angular

cobbles and boulders (up to 18 in. diameter), and trace organics (roots); moist.
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TEST PIT LOG

PROJECT NAME/NO. TEST PIT NUMBER

LOCATION

CLIENT GROUND SURFACE

CONTRACTOR FOREMAN: Damion/Joe ELEVATION El. 505 +/-

OBSERVED BY DATE 11/20/14 DEPTH TO GROUNDWATER

CHECKED BY DATE 12/1/14 Not encountered.

DEPTH BELOW

GROUND

SURFACE (ft.)

NOTES: TEST PIT NUMBER

Test pit location approximately 5 ft. from tree line.

Refusal on bedrock or large boulders at 5 ft.

\\wse03.local\WSE\Projects\MA\Grafton, MA\2180199 Grafton DPW\Geotechnical\Field\2014.11.20 - JAE - Test Pits\[2014.11.20 Test Pit Log.xls]TP-2

Grafton DPW - 2140353.C

Old Westboro Road TP-3

Town of Grafton

Town of Grafton

Julie A. Eaton

Chris Palmer, PE

STRATUM DESCRIPTIONSOIL DESCRIPTION

Surface Grass, forest debris (leaves), small brush, and common boulders.

5

Dark brown, SILTY SAND FILL with little organics (roots); moist. TOPSOIL (3 in.)

1
Gray-brown, medium to coarse SAND FILL with numerous boulders (up to 28 in.

diameter), common cobbles, some silt, little gravel, trace organics (roots) and

occasional debris (trash, aluminum can); moist. SAND FILL WITH

BOULDERS

3

2

SILTY SAND

4
- without organics (roots) at approximately 3.5 ft.

- Numerous cobbles and boulders (up to 36 in. diameter) with voids. One boulder has

~2-in. diameter hole (man-made) through it.

Brown-orange, fine SILTY SAND with little gravel, few cobbles, and trace organics

(roots); moist.

Gray WEATHERED ROCK with coarse sand and trace silt encountered at 4.5 ft.

6

7

Refusal at 5 ft.

8

9

10

11

12

Minor caving observed below 1 ft.

- with common cobbles at 4 ft.

WEATHERED ROCK

Test pit was excavated with John Deere 410G and toothed bucket. TP-3
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TEST PIT LOG

PROJECT NAME/NO. TEST PIT NUMBER

LOCATION

CLIENT GROUND SURFACE

CONTRACTOR FOREMAN: Damion/Joe ELEVATION El. 499 +/-

OBSERVED BY DATE 11/20/14 DEPTH TO GROUNDWATER

CHECKED BY DATE 12/1/14 Not encountered.

DEPTH BELOW

GROUND

SURFACE (ft.)

NOTES: TEST PIT NUMBER

\\wse03.local\WSE\Projects\MA\Grafton, MA\2180199 Grafton DPW\Geotechnical\Field\2014.11.20 - JAE - Test Pits\[2014.11.20 Test Pit Log.xls]TP-2

Dark brown, SILTY SAND FILL with little organics (roots); moist.

SAND FILL WITH COBBLES AND

BOULDERS

SILTY SAND

GLACIAL TILL

Test pit was excavated with John Deere 410G and toothed bucket. TP-4

TOPSOIL (3 in.)

Moderate caving observed below 1 ft.

Brown-orange, fine SILTY SAND with few cobbles and boulders, trace gravel and
organics (roots up to 2 in. diameter); moist.

Bottom of Excavation at 10.5 ft.

12

11

10

9

8
- with few boulders.

5

7

3

6

Light brown, fine SAND with little silt and gravel, and few cobbles; moist.

4

- Boulders between 36 in. and 48 in. diameter present.

- without organics (roots) at approximately 5 ft.

Gray-brown, medium to coarse SAND FILL, numerous cobbles and boulders (up to
40 in. diameter), some gravel, little silt, and trace organics (roots); moist. Voids
present between cobbles and boulders.

1

2

Chris Palmer, PE

STRATUM DESCRIPTIONSOIL DESCRIPTION

Surface Wooded area, small brush, boulders.

Grafton DPW - 2140353.C

Old Westboro Road TP-4

Town of Grafton

Town of Grafton

Julie A. Eaton
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TEST PIT LOG

PROJECT NAME/NO. TEST PIT NUMBER

LOCATION

CLIENT GROUND SURFACE

CONTRACTOR FOREMAN: Damion/Joe ELEVATION El. 506 +/-

OBSERVED BY DATE 11/20/14 DEPTH TO GROUNDWATER

CHECKED BY DATE 12/1/14 Not encountered.

DEPTH BELOW

GROUND

SURFACE (ft.)

NOTES: TEST PIT NUMBER

Refusal on bedrock or large boulder at 9 ft.

\\wse03.local\WSE\Projects\MA\Grafton, MA\2180199 Grafton DPW\Geotechnical\Field\2014.11.20 - JAE - Test Pits\[2014.11.20 Test Pit Log.xls]TP-2

Test pit was excavated with John Deere 410G and toothed bucket. TP-5

Minor caving observed below 4 ft.

Dark brown, SILTY SAND FILL with little organics (roots); moist.

Gray-brown, fine to medium SAND FILL with some silt and gravel, and trace

organics (roots); moist.

Brown-orange, fine to medium SAND with some gravel and silt, few cobbles and

boulders (up to 24 in. diameter), and trace organics (roots up to 2 in. diameter);

moist.

Light brown, gravelly, fine to coarse SAND with LITTLE silt and few cobbles; moist.

Refusal at 9 ft.

SILTY SAND

GLACIAL TILL

11

12

10

9

8
- with few boulders at 7.5 ft.

7

6

Brown, fine SAND with little gravel and silt, few cobbles, and trace organics (roots);

moist.

4

5
- without organics (roots) at 5 ft.

2

3

SAND FILL

TOPSOIL (3 in.)

1

Chris Palmer, PE

STRATUM DESCRIPTIONSOIL DESCRIPTION

Surface Small brush and grass.

Grafton DPW - 2140353.C

Old Westboro Road TP-5

Town of Grafton

Town of Grafton

Julie A. Eaton
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TEST PIT LOG

PROJECT NAME/NO. TEST PIT NUMBER

LOCATION

CLIENT GROUND SURFACE

CONTRACTOR FOREMAN: Damion/Joe ELEVATION El. 513 +/-

OBSERVED BY DATE 11/20/14 DEPTH TO GROUNDWATER

CHECKED BY DATE 12/1/14 Not encountered.

DEPTH BELOW

GROUND

SURFACE (ft.)

NOTES: TEST PIT NUMBER

Refusal on bedrock or large boulder at 9 ft. bgs

\\wse03.local\WSE\Projects\MA\Grafton, MA\2180199 Grafton DPW\Geotechnical\Field\2014.11.20 - JAE - Test Pits\[2014.11.20 Test Pit Log.xls]TP-2

Test pit was excavated with John Deere 410G and toothed bucket. TP-6

Minor caving observed below 4 ft.

Light brown, medium to coarse SAND with some gravel, few cobbles and little silt;

moist.

GLACIAL TILL

11

12

Refusal at 9 ft.

10

9

SAND FILL

8
- with few boulders at 7.5 ft.

7

5

6

- without organics (roots) at approximately 4 ft.

3

4

Brown-orange, SILTY SAND with some gravel, trace organics (roots), and few

cobbles; moist.
SILTY SAND

Dark brown, SILTY SAND FILL with little organics (roots); moist. TOPSOIL (2 in.)

1
Gray-brown, gravelly, fine to medium SAND FILL with little silt, few cobbles and

very few boulders, and trace organics (roots up to 3 in. diameter); moist.

2

Chris Palmer, PE

STRATUM DESCRIPTIONSOIL DESCRIPTION

Surface Small brush and grass; tree line approximately 10 ft. from test pit.

Grafton DPW - 2140353.C

Old Westboro Road TP-6

Town of Grafton

Town of Grafton

Julie A. Eaton
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TEST PIT LOG

PROJECT NAME/NO. TEST PIT NUMBER

LOCATION

CLIENT GROUND SURFACE

CONTRACTOR FOREMAN: Damion/Joe ELEVATION El. 507 +/-

OBSERVED BY DATE 11/20/14 DEPTH TO GROUNDWATER

CHECKED BY DATE 12/1/14 Not encountered.

DEPTH BELOW

GROUND

SURFACE (ft.)

NOTES: TEST PIT NUMBER

Refusal on bedrock or large boulder at 9.5 ft.

\\wse03.local\WSE\Projects\MA\Grafton, MA\2180199 Grafton DPW\Geotechnical\Field\2014.11.20 - JAE - Test Pits\[2014.11.20 Test Pit Log.xls]TP-2

Test pit was excavated with John Deere 410G and toothed bucket.
TP-7

Minor caving observed below 4 ft.

Dark brown, SILTY SAND FILL with some gravel, trace debris (plastic, metal, wood)

and organics (roots), and few cobbles; moist.

Brown fine SAND with some silt, little gravel, trace organics (roots), and few cobbles;

moist.

Refusal at 9.5 ft.

11

12

10

9

8
- with few boulders at 7.5 ft.

7

5
Light brown, medium to coarse SAND with some gravel, few cobbles, and little silt;

moist.

6

3

4

1
TOPSOIL/SAND FILL

2

STRATUM DESCRIPTIONSOIL DESCRIPTION

Surface Tall grass.

SILTY SAND

Grafton DPW - 2140353.C

Old Westboro Road TP-7

Town of Grafton

Town of Grafton

Julie A. Eaton

GLACIAL TILL

Chris Palmer, PE
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TEST PIT LOG

PROJECT NAME/NO. TEST PIT NUMBER

LOCATION

CLIENT GROUND SURFACE

CONTRACTOR FOREMAN: Damion/Joe ELEVATION El. 505 +/-

OBSERVED BY DATE 11/20/14 DEPTH TO GROUNDWATER

CHECKED BY DATE 12/1/14 Not encountered.

DEPTH BELOW

GROUND

SURFACE (ft.)

NOTES: TEST PIT NUMBER

\\wse03.local\WSE\Projects\MA\Grafton, MA\2180199 Grafton DPW\Geotechnical\Field\2014.11.20 - JAE - Test Pits\[2014.11.20 Test Pit Log.xls]TP-2

SILTY SAND

GLACIAL TILL

Dark brown, silty SAND FILL with little organics (roots); moist.

Gray-brown, gravelly SAND FILL with little silt, common cobbles, few boulders, and
trace organics (roots); moist.

- with common boulders (18 in. - 30 in. diameter) at 1.5 ft.

- with few boulders.

- with few boulders at 4.5 ft.

TP-8

Test pit was excavated with John Deere 410G and toothed bucket.

Minor caving observed below 4 ft.

Bottom of Excavation at 11 ft.

12

11

9

10

8

7

Light brown, gravelly, fine to medium SAND with little silt, few boulders and cobbles;
moist.

5

6

Brown, fine SAND with some silt, little gravel, very few cobbles, and trace organics
(roots); moist.

4
- without organics (roots) at approximately 4 ft.

2

3

TOPSOIL (2 in.)

1

SAND FILL

Chris Palmer, PE

STRATUM DESCRIPTIONSOIL DESCRIPTION

Surface Grass and brush.

Grafton DPW - 2140353.C

Old Westboro Road TP-8

Town of Grafton

Town of Grafton

Julie A. Eaton
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TEST PIT LOG

PROJECT NAME/NO. TEST PIT NUMBER

LOCATION

CLIENT GROUND SURFACE

CONTRACTOR FOREMAN: Damion/Joe ELEVATION El. 513 +/-

OBSERVED BY DATE 11/20/14 DEPTH TO GROUNDWATER

CHECKED BY DATE 12/1/14 Not encountered.

DEPTH BELOW

GROUND

SURFACE (ft.)

NOTES: TEST PIT NUMBER

\\wse03.local\WSE\Projects\MA\Grafton, MA\2180199 Grafton DPW\Geotechnical\Field\2014.11.20 - JAE - Test Pits\[2014.11.20 Test Pit Log.xls]TP-2

Test pit was excavated with John Deere 410G and toothed bucket.
TP-9

Minor caving observed below 3 ft.

End of excavation depth at approximate bottom of stockpile.

SAND FILL

11

12

End of Excavation at 9 ft.

10

9 Layer of grass and topsoil encountered at 8.75 ft.

8

6

7

5

4

2

3

Dark brown, SILTY SAND FILL with little organics (roots); moist. TOPSOIL (2 in.)

1
Dark brown, fine to medium SAND FILL with some rounded and subrounded gravel,

little silt, trace organics (roots) and debris (plastic); moist.

-without organics (roots) at approximately 0.5 ft.

Chris Palmer, PE

STRATUM DESCRIPTIONSOIL DESCRIPTION

Surface Brush -- STOCKPILE

Grafton DPW - 2140353.C

Old Westboro Road TP-9

Town of Grafton

Town of Grafton

Julie A. Eaton
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PROJECT New Department of Public Works (DPW) Facility - 2180199

LOCATION Grafton, Massachusetts

CLIENT Town of Grafton, Massachusetts GROUND SURFACE

COMPLETED BY Town of Grafton, Massachusetts ELEVATION (ft.) 501 ±

OBSERVED BY TJ Blair, PE DATE DEPTH TO

CHECKED BY Chris Palmer, PE DATE GROUNDWATER N/A

Refusal on bedrock or large boulder at approximately 8.0 ft.

GENERAL NOTES: TEST PIT NUMBER

1 - Test pit excavated using an approximately 18,000-lb. excvavator (CAT 312C) with a toothed bucket.

2 - Minor to moderate caving observed below approximately 5 ft.

3 - Densities/consistencies, where noted, were esimated based on probing the sidewall with a 1/2" diameter steel soil probe.

4 - Groundwater seepage was not observed.

5 - Samples of each soil stratum collected for storage and/or laboratory testing.

\\wse03.local\WSE\Projects\MA\Grafton, MA\2180199 Grafton DPW\Geotechnical\Field\2018.05.09 - TJB - Test Pits\[Copy of Test Pit Logs.xlsx]TP-13

SILT

SILTY SAND

[GLACIAL TILL]

Medium stiff, orange-brown SILT, some organics (roots), little to some fine sand, occasional
boulders; moist. Approximately 3-ft. diameter boulder removed this layer.

TP-10

7

8

9

5

10" ORGANIC SILT

[TOPSOIL]

SANDY SILT

[FILL]

SILT

[BURIED TOPSOIL]

DEPTH BELOW
GROUND SURFACE

(ft.)

1

3

2

TEST PIT LOG

TP-10

STRATUM DESCRIPTIONMATERIAL DESCRIPTION

TEST PIT NUMBER

May 6, 2018

June 7, 2018

12

11

Dark brown ORGANIC SILT, little sand, frequent roots; moist. [TOPSOIL]

Medium dense, grey, fine to coarse sandy SILT, little gravel, occasional cobbles and boulders;
moist. [FILL]

Medium stiff, dark brown SILT, some organics; moist. [BURIED TOPSOIL]
Moisture Content = 30%, Organic Content = 6%

Dense, grey, silty fine to coarse SAND, some gravel; moist. [GLACIAL TILL].

10

4

6
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PROJECT New Department of Public Works (DPW) Facility - 2180199

LOCATION Grafton, Massachusetts

CLIENT Town of Grafton, Massachusetts GROUND SURFACE

COMPLETED BY Town of Grafton, Massachusetts ELEVATION (ft.) 508 ±

OBSERVED BY TJ Blair, PE DATE DEPTH TO

CHECKED BY Chris Palmer, PE DATE GROUNDWATER N/A

Refusal on bedrock or large boulder at approximately 6.0 ft.

GENERAL NOTES: TEST PIT NUMBER

1 - Test pit excavated using an approximately 18,000-lb. excvavator (CAT 312C) with a toothed bucket.

2 - Minor to moderate caving observed below approximately 4 ft.

3 - Densities/consistencies, where noted, were esimated based on probing the sidewall with a 1/2" diameter steel soil probe.

4 - Groundwater seepage was not observed.

5 - Samples of each soil stratum collected for storage and/or laboratory testing.

\\wse03.local\WSE\Projects\MA\Grafton, MA\2180199 Grafton DPW\Geotechnical\Field\2018.05.09 - TJB - Test Pits\[Copy of Test Pit Logs.xlsx]TP-13

Medium stiff, orange-brown SILT, trace organics (roots), trace fine sand; moist.

Medium dense, grey with orange-brown seams, silty fine to medium SAND, trace gravel; moist.
[GLACIAL TILL]

SILT

SILTY SAND

[GLACIAL TILL]

11

12

TP-11

12" ORGANIC SILT

[TOPSOIL]

Medium dense, grey, fine to coarse sandy SILT, some gravel, frequent cobbles, occasional
boulders; moist. [FILL] SANDY SILT

[FILL]

10

8

9

5

6

7

1

2

3

4

Medium stiff, dark brown SILT, some organics; moist. [BURIED TOPSOIL]

TEST PIT LOG

TEST PIT NUMBER

TP-11

May 6, 2018

June 7, 2018

DEPTH BELOW
GROUND SURFACE

(ft.)
MATERIAL DESCRIPTION STRATUM DESCRIPTION

Dark brown ORGANIC SILT, little sand, frequent roots; moist. [TOPSOIL]

SILT

[BURIED TOPSOIL]
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PROJECT New Department of Public Works (DPW) Facility - 2180199

LOCATION Grafton, Massachusetts

CLIENT Town of Grafton, Massachusetts GROUND SURFACE

COMPLETED BY Town of Grafton, Massachusetts ELEVATION (ft.) 515 ±

OBSERVED BY TJ Blair, PE DATE DEPTH TO

CHECKED BY Chris Palmer, PE DATE GROUNDWATER N/A

Refusal on bedrock or large boulder at approximately 2.0 ft.

GENERAL NOTES: TEST PIT NUMBER

1 - Test pit excavated using an approximately 18,000-lb. excvavator (CAT 312C) with a toothed bucket.

2 - Densities/consistencies, where noted, were esimated based on probing the sidewall with a 1/2" diameter steel soil probe.

3 - Groundwater seepage was not observed.

4 - Test pit completed in vehicle turnaround area surfaced with gravel.

\\wse03.local\WSE\Projects\MA\Grafton, MA\2180199 Grafton DPW\Geotechnical\Field\2018.05.09 - TJB - Test Pits\[Copy of Test Pit Logs.xlsx]TP-13

12

TP-12

Grey GRAVEL, trace fine to coarse sand, trace silt; moist. [FILL]

Dense, gray, fine to coarse SAND, some gravel, some silt, frequent cobbles, frequent boulders
up to 18" diameter; moist. [GLACIAL TILL]

GRAVEL

[FILL]

SAND

[GLACIAL TILL]

10

11

9

7

8

4

5

6

1

2

3

TEST PIT LOG

TEST PIT NUMBER

TP-12

May 6, 2018

June 7, 2018

DEPTH BELOW
GROUND SURFACE

(ft.)
MATERIAL DESCRIPTION STRATUM DESCRIPTION

BlairT
Draft Print



PROJECT New Department of Public Works (DPW) Facility - 2180199

LOCATION Grafton, Massachusetts

CLIENT Town of Grafton, Massachusetts GROUND SURFACE

COMPLETED BY Town of Grafton, Massachusetts ELEVATION (ft.) 504 ±

OBSERVED BY TJ Blair, PE DATE DEPTH TO

CHECKED BY Chris Palmer, PE DATE GROUNDWATER N/A

Woven geotextile observed at approximately 1.0' in north sidewall.

Refusal on bedrock or large boulder at approximately 3.0 ft.

GENERAL NOTES: TEST PIT NUMBER

1 - Test pit excavated using an approximately 18,000-lb. excvavator (CAT 312C) with a toothed bucket.

2 - Densities/consistencies, where noted, were esimated based on probing the sidewall with a 1/2" diameter steel soil probe.

3 - Groundwater seepage was not observed.

4 - Samples of each soil stratum collected for storage and/or laboratory testing.

\\wse03.local\WSE\Projects\MA\Grafton, MA\2180199 Grafton DPW\Geotechnical\Field\2018.05.09 - TJB - Test Pits\[Copy of Test Pit Logs.xlsx]TP-13

12

TP-13

10

11

Medium stiff, dark brown SILT, some organics; moist. [BURIED TOPSOIL]

Medium stiff, orange-brown SILT, trace organics (roots), little to some fine sand, occasional
boulders; moist.

SANDY SILT

[FILL]

SILT

[BURIED TOPSOIL]

SILT

7

8

9

4

5

6

1

2

3

TEST PIT LOG

TEST PIT NUMBER

TP-13

May 6, 2018

June 7, 2018

DEPTH BELOW
GROUND SURFACE

(ft.)
MATERIAL DESCRIPTION STRATUM DESCRIPTION

Dark brown (grades to grey), sandy fine to coarse SILT, some gravel, trace to little organics;
moist. [FILL]
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PROJECT New Department of Public Works (DPW) Facility - 2180199

LOCATION Grafton, Massachusetts

CLIENT Town of Grafton, Massachusetts GROUND SURFACE

COMPLETED BY Town of Grafton, Massachusetts ELEVATION (ft.) 503 ±

OBSERVED BY TJ Blair, PE DATE DEPTH TO

CHECKED BY Chris Palmer, PE DATE GROUNDWATER N/A

Refusal on bedrock or large boulder at approximately 6.0 ft.

GENERAL NOTES: TEST PIT NUMBER

1 - Test pit excavated using an approximately 18,000-lb. excvavator (CAT 312C) with a toothed bucket.

2 - Minor to moderate caving observed below approximately 4 ft.

3 - Densities/consistencies, where noted, were esimated based on probing the sidewall with a 1/2" diameter steel soil probe.

4 - Groundwater seepage was not observed.

5 - Samples of each soil stratum collected for storage and/or laboratory testing.

\\wse03.local\WSE\Projects\MA\Grafton, MA\2180199 Grafton DPW\Geotechnical\Field\2018.05.09 - TJB - Test Pits\[Copy of Test Pit Logs.xlsx]TP-13

SILT

[BURIED TOPSOIL]

SILT

Grey, silty fine to coarse SAND, some gravel; moist. [GLACIAL TILL]

SILTY SAND

[GLACIAL TILL]

9

7

8

12

TP-14

Dark brown ORGANIC SILT, little sand, frequent roots; moist. [TOPSOIL]

12" ORGANIC SILT

[TOPSOIL]

Medium dense, grey, fine to coarse sandy SILT, some gravel, frequent cobbles, occasional
boulders; moist. [FILL]

SANDY SILT

[FILL]

Medium stiff, dark brown SILT, some organics; moist. [BURIED TOPSOIL]

Medium stiff, orange-brown SILT, trace gravel, trace fine sand, trace organics (roots); moist.

10

11

4

5

6

1

2

3

TEST PIT LOG

TEST PIT NUMBER

TP-14

May 6, 2018

June 7, 2018

DEPTH BELOW
GROUND SURFACE

(ft.)
MATERIAL DESCRIPTION STRATUM DESCRIPTION
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PROJECT New Department of Public Works (DPW) Facility - 2180199

LOCATION Grafton, Massachusetts

CLIENT Town of Grafton, Massachusetts GROUND SURFACE

COMPLETED BY Town of Grafton, Massachusetts ELEVATION (ft.) 509 ±

OBSERVED BY TJ Blair, PE DATE DEPTH TO

CHECKED BY Chris Palmer, PE DATE GROUNDWATER N/A

Test pit ended at approxiamtely 11.5 ft. due to caving and excavator reach cabability.

GENERAL NOTES: TEST PIT NUMBER

1 - Test pit excavated using an approximately 18,000-lb. excvavator (CAT 312C) with a toothed bucket.

2 - Severe caving observed below approximately 5 ft.

3 - Densities/consistencies, where noted, were esimated based on probing the sidewall with a 1/2" diameter steel soil probe.

4 - Groundwater seepage was not observed.

5 - Samples of each soil stratum collected for storage and/or laboratory testing.

\\wse03.local\WSE\Projects\MA\Grafton, MA\2180199 Grafton DPW\Geotechnical\Field\2018.05.09 - TJB - Test Pits\[Copy of Test Pit Logs.xlsx]TP-13

SILT

Grey, fine to coarse SAND, some gravel, some silt, occasional cobbles and boulders; moist.
[GLACIAL TILL]

SANDY SILT

[FILL]

SAND

[GLACIAL TILL]

9

7

8

12

TP-15

Dark brown ORGANIC SILT, little sand, frequent roots; moist. [TOPSOIL]
10" ORGANIC SILT

[TOPSOIL]

Medium stiff, grey, fine to coarse sandy SILT, some gravel, occasional cobbles and boulders;
moist. [FILL]

Dark brown SILT, some organics; moist. [BURIED TOPSOIL] 6" SILT

[BURIED TOPSOIL]

Orange-brown SILT, little fine sand, trace gravel; moist.

10

11

4

5

6

1

2

3

TEST PIT LOG

TEST PIT NUMBER

TP-15

May 6, 2018

June 7, 2018

DEPTH BELOW
GROUND SURFACE

(ft.)
MATERIAL DESCRIPTION STRATUM DESCRIPTION
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PROJECT New Department of Public Works (DPW) Facility - 2180199

LOCATION Grafton, Massachusetts

CLIENT Town of Grafton, Massachusetts GROUND SURFACE

COMPLETED BY Town of Grafton, Massachusetts ELEVATION (ft.) 488 ±

OBSERVED BY TJ Blair, PE DATE DEPTH TO

CHECKED BY Chris Palmer, PE DATE GROUNDWATER N/A

Bedrock or large boulder, moderately fractured / weathered.

Refusal on bedrock or large boulder at approximately 6.0 ft.

GENERAL NOTES: TEST PIT NUMBER

1 - Test pit excavated using an approximately 18,000-lb. excvavator (CAT 312C) with a toothed bucket.

2 - Minor to moderate caving observed below approximately 4 ft.

3 - Densities/consistencies, where noted, were esimated based on probing the sidewall with a 1/2" diameter steel soil probe.

4 - Groundwater seepage was not observed.

5 - Samples of each soil stratum collected for storage and/or laboratory testing.

\\wse03.local\WSE\Projects\MA\Grafton, MA\2180199 Grafton DPW\Geotechnical\Field\2018.05.09 - TJB - Test Pits\[Copy of Test Pit Logs.xlsx]TP-13

12

TP-16

10

11

Medium stiff, orange-brown SILT, little fine sand, trace gravel, trace organics (roots), frequent
cobbles and boulders; moist.

SILT

Dense, grey, silty fine to coarse SAND, some gravel; moist. [GLACIAL TILL].

SILTY SAND

[GLACIAL TILL]

BEDROCK OR

LARGE BOULDER

7

8

9

4

5

6

1

2

3

TEST PIT LOG

TEST PIT NUMBER

TP-16

May 6, 2018

June 7, 2018

DEPTH BELOW
GROUND SURFACE

(ft.)
MATERIAL DESCRIPTION STRATUM DESCRIPTION

Dark brown ORGANIC SILT, little sand, frequent roots; moist. [TOPSOIL]

12" ORGANIC SILT

[TOPSOIL]
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PROJECT New Department of Public Works (DPW) Facility - 2180199

LOCATION Grafton, Massachusetts

CLIENT Town of Grafton, Massachusetts GROUND SURFACE

COMPLETED BY Town of Grafton, Massachusetts ELEVATION (ft.) 496 ±

OBSERVED BY TJ Blair, PE DATE DEPTH TO

CHECKED BY Chris Palmer, PE DATE GROUNDWATER N/A

COBBLES. [FILL]

Test pit ended at 7.0 ft.

GENERAL NOTES: TEST PIT NUMBER

1 - Test pit excavated using an approximately 18,000-lb. excvavator (CAT 312C) with a toothed bucket.

2 - Minor to moderate caving observed below approximately 5 ft.

3 - Densities/consistencies, where noted, were esimated based on probing the sidewall with a 1/2" diameter steel soil probe.

4 - Groundwater seepage was not observed.

5 - Samples of each soil stratum collected for storage and/or laboratory testing.

\\wse03.local\WSE\Projects\MA\Grafton, MA\2180199 Grafton DPW\Geotechnical\Field\2018.05.09 - TJB - Test Pits\[Copy of Test Pit Logs.xlsx]TP-13

Grey, silty fine to coarse SAND, some gravel, occasional cobbles; moist. [GLACIAL TILL]

SILT

SILTY SAND

[GLACIAL TILL]

7

8

12

TP-17

Dark brown ORGANIC SILT, little sand, frequent roots; moist. [TOPSOIL] 8" ORGANIC SILT

[TOPSOIL]

COBBLES

[FILL]

SILT

[BURIED TOPSOIL]

Medium stiff, orange-brown SILT, trace gravel, trace fine sand, trace organics (roots); moist.

10

11

9

6

4

5

1

2

3

Medium stiff, dark brown SILT, some organics; moist.

TEST PIT LOG

TEST PIT NUMBER

TP-17

May 6, 2018

June 7, 2018

DEPTH BELOW
GROUND SURFACE

(ft.)
MATERIAL DESCRIPTION STRATUM DESCRIPTION
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PROJECT New Department of Public Works (DPW) Facility - 2180199

LOCATION Grafton, Massachusetts

CLIENT Town of Grafton, Massachusetts GROUND SURFACE

COMPLETED BY Town of Grafton, Massachusetts ELEVATION (ft.) 498 ±

OBSERVED BY TJ Blair, PE DATE DEPTH TO

CHECKED BY Chris Palmer, PE DATE GROUNDWATER N/A

Refusal on bedrock or large boulder at approximately 5.0 ft.

GENERAL NOTES: TEST PIT NUMBER

1 - Test pit excavated using an approximately 18,000-lb. excvavator (CAT 312C) with a toothed bucket.

2 - Densities/consistencies, where noted, were esimated based on probing the sidewall with a 1/2" diameter steel soil probe.

3 - Groundwater seepage was not observed.

4 - Samples of each soil stratum collected for storage and/or laboratory testing.

\\wse03.local\WSE\Projects\MA\Grafton, MA\2180199 Grafton DPW\Geotechnical\Field\2018.05.09 - TJB - Test Pits\[Copy of Test Pit Logs.xlsx]TP-13

12

10

11

TP-18

Dark brown ORGANIC SILT, little sand, frequent roots; moist. [TOPSOIL]
10" ORGANIC SILT

[TOPSOIL]

Medium stiff, grey, fine to coarse sandy SILT, some gravel, trace roots, occasional cobbles;
moist. [FILL] SANDY SILT

[FILL]

Medium stiff, orange-brown SILT, trace to little fine sand, trace roots; moist.
SILT

Dense, grey, fine to coarse SAND, some gravel, little silt; moist. [GLACIAL TILL]

SAND

[GLACIAL TILL]

7

8

9

4

5

6

1

2

3

TEST PIT LOG

TEST PIT NUMBER

TP-18

May 6, 2018

June 7, 2018

DEPTH BELOW
GROUND SURFACE

(ft.)
MATERIAL DESCRIPTION STRATUM DESCRIPTION
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PROJECT New Department of Public Works (DPW) Facility - 2180199

LOCATION Grafton, Massachusetts

CLIENT Town of Grafton, Massachusetts GROUND SURFACE

COMPLETED BY Town of Grafton, Massachusetts ELEVATION (ft.) 499 ±

OBSERVED BY TJ Blair, PE DATE DEPTH TO

CHECKED BY Chris Palmer, PE DATE GROUNDWATER N/A

Refusal on bedrock or large boulder at approximately 7.0 ft.

GENERAL NOTES: TEST PIT NUMBER

1 - Test pit excavated using an approximately 18,000-lb. excvavator (CAT 312C) with a toothed bucket.

2 - Minor to moderate caving observed below approximately 5 ft.

3 - Densities/consistencies, where noted, were esimated based on probing the sidewall with a 1/2" diameter steel soil probe.

4 - Groundwater seepage was not observed.

5 - Samples of each soil stratum collected for storage and/or laboratory testing.

\\wse03.local\WSE\Projects\MA\Grafton, MA\2180199 Grafton DPW\Geotechnical\Field\2018.05.09 - TJB - Test Pits\[Copy of Test Pit Logs.xlsx]TP-13

Brown, fine sandy SILT; moist.
SILT

SANDY SILT

[FILL]

9

7

8

12

TP-19

Dark brown ORGANIC SILT, little sand, frequent roots; moist. [TOPSOIL]

12" ORGANIC SILT

[TOPSOIL]

Medium stiff, fine to coarse sandy SILT, some gravel, frequent boulders; moist. [FILL]

Medium stiff, dark brown SILT, some organics; moist. [BURIED TOPSOIL] SILT

[BURIED TOPSOIL]

Orange-brown SILT, trace to little fine sand, trace organics; moist.

10

11

6

3

4

5

DEPTH BELOW
GROUND SURFACE

(ft.)
MATERIAL DESCRIPTION STRATUM DESCRIPTION

1

2

June 7, 2018

TEST PIT LOG

TEST PIT NUMBER

TP-19

May 5, 2018
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PROJECT New Department of Public Works (DPW) Facility - 2180199

LOCATION Grafton, Massachusetts

CLIENT Town of Grafton, Massachusetts GROUND SURFACE

COMPLETED BY Town of Grafton, Massachusetts ELEVATION (ft.) 488 ±

OBSERVED BY TJ Blair, PE DATE DEPTH TO

CHECKED BY Chris Palmer, PE DATE GROUNDWATER N/A

Refusal on bedrock or large boulder at approximately 6.0 ft.

GENERAL NOTES: TEST PIT NUMBER

1 - Test pit excavated using an approximately 18,000-lb. excvavator (CAT 312C) with a toothed bucket.

2 - Minor to moderate caving observed below approximately 4 ft.

3 - Densities/consistencies, where noted, were esimated based on probing the sidewall with a 1/2" diameter steel soil probe.

4 - Groundwater seepage was not observed.

5 - Samples of each soil stratum collected for storage and/or laboratory testing.

\\wse03.local\WSE\Projects\MA\Grafton, MA\2180199 Grafton DPW\Geotechnical\Field\2018.05.09 - TJB - Test Pits\[Copy of Test Pit Logs.xlsx]TP-13

12

TP-20

Dark brown ORGANIC SILT, little sand, frequent roots; moist. [TOPSOIL]
10" ORGANIC SILT

[TOPSOIL]

Medium stiff, orange-brown SILT, little fine sand, trace gravel, trace organics (roots); moist.

SILT

10

11

9

7

8

4

5

6

3

2

Dense, gray, fine to coarse SAND, some gravel, little silt; moist. [GLACIAL TILL]

SAND

[GLACIAL TILL]

TEST PIT LOG

TEST PIT NUMBER

TP-20

May 5, 2018

June 7, 2018

DEPTH BELOW
GROUND SURFACE

(ft.)
MATERIAL DESCRIPTION STRATUM DESCRIPTION

1
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PROJECT New Department of Public Works (DPW) Facility - 2180199

LOCATION Grafton, Massachusetts

CLIENT Town of Grafton, Massachusetts GROUND SURFACE

COMPLETED BY Town of Grafton, Massachusetts ELEVATION (ft.) 483 ±

OBSERVED BY TJ Blair, PE DATE DEPTH TO

CHECKED BY Chris Palmer, PE DATE GROUNDWATER N/A

Bedrock or large boulder, moderately fractured / weathered.

Refusal on bedrock or large boulder at approximately 5.5 ft.

GENERAL NOTES: TEST PIT NUMBER

1 - Test pit excavated using an approximately 18,000-lb. excvavator (CAT 312C) with a toothed bucket.

2 - Minor to moderate caving observed below approximately 4 ft.

3 - Densities/consistencies, where noted, were esimated based on probing the sidewall with a 1/2" diameter steel soil probe.

4 - Groundwater seepage was not observed.

5 - Samples of each soil stratum collected for storage and/or laboratory testing.

\\wse03.local\WSE\Projects\MA\Grafton, MA\2180199 Grafton DPW\Geotechnical\Field\2018.05.09 - TJB - Test Pits\[Copy of Test Pit Logs.xlsx]TP-13

12

TP-21

10

11

7

8

9

4

5

6

1

2

3

TEST PIT LOG

TEST PIT NUMBER

TP-21

May 5, 2018

June 7, 2018

Dark brown ORGANIC SILT, little sand, frequent roots; moist. [TOPSOIL]
10" ORGANIC SILT

[TOPSOIL]

DEPTH BELOW
GROUND SURFACE

(ft.)
MATERIAL DESCRIPTION STRATUM DESCRIPTION

Medium stiff, orange-brown, fine sandy SILT, trace organics (roots); moist.

SILT

Dense, gray, silty fine to coarse SAND, some gravel; moist. [GLACIAL TILL]

SILTY SAND

[GLACIAL TILL]

BEDROCK OR

LARGE BOULDER
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PROJECT New Department of Public Works (DPW) Facility - 2180199

LOCATION Grafton, Massachusetts

CLIENT Town of Grafton, Massachusetts GROUND SURFACE

COMPLETED BY Town of Grafton, Massachusetts ELEVATION (ft.) 504 ±

OBSERVED BY TJ Blair, PE DATE DEPTH TO

CHECKED BY Chris Palmer, PE DATE GROUNDWATER N/A

GENERAL NOTES: TEST PIT NUMBER

1 - Test pit excavated using an approximately 18,000-lb. excvavator (CAT 312C) with a toothed bucket.

2 - Severe caving observed below approximately 6 ft.

3 - Densities/consistencies, where noted, were esimated based on probing the sidewall with a 1/2" diameter steel soil probe.

4 - Groundwater seepage was not observed.

5 - Samples of each soil stratum collected for storage and/or laboratory testing.

\\wse03.local\WSE\Projects\MA\Grafton, MA\2180199 Grafton DPW\Geotechnical\Field\2018.05.09 - TJB - Test Pits\[Copy of Test Pit Logs.xlsx]TP-13

12

TP-22

10

11

7

8

9

4

5

6

1

2

3

SILT AND ORGANICS

[FILL]

Test pit ended at approximately 10.0 ft. due to caving and excavator reach capability.

Medium stiff, gray, fine to medium sandy SILT with trace gravel and several isolated pockets of
orange-brown, fine sandy SILT and soft, dark brown ORGANIC SILT and PEAT (strong organic
odor); moist. [FILL]

TEST PIT LOG

TEST PIT NUMBER

TP-22

May 5, 2018

June 7, 2018

Dark brown ORGANIC SILT, little sand, frequent roots; moist. [TOPSOIL]

12" ORGANIC SILT

[TOPSOIL]

DEPTH BELOW
GROUND SURFACE

(ft.)
MATERIAL DESCRIPTION STRATUM DESCRIPTION
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Client: Weston & Sampson Engineers
Project: Grafton New DPW Facility
Location: Grafton, MA Project No: GTX-308148
Boring ID: TP-20
Sample ID: Bagged Composite
Depth : 10 in-3 ft

Sample Type: bag
Test Date: 05/17/18
Test Id: 454468

Tested By: jbr
Checked By: emm

Test Comment: ---
Visual Description: Moist, dark reddish silt with sand
Sample Comment: ---

USDA Textural Classification

printed 5/17/2018 1:16:40 PM

 Boring ID  Sample ID  Depth  Sand, %  Silt, %  Clay, % Classification

TP-20 Bagged Composite 10 in-3 ft 28 67 5 Silt Loam

Classifications based only on material passing the #10 sieve

Sand: material passing 2.0 mm and retained on 0.05 mm diameter

Silt: material passing 0.05 mm and retained on 0.002 mm diameter

Clay: material passing 0.002 mm diameter



Client: Weston & Sampson Engineers
Project: Grafton New DPW Facility
Location: Grafton, MA Project No: GTX-308148
Boring ID: TP-20
Sample ID: Bagged Composite
Depth : 10 in-3 ft

Sample Type: bag
Test Date: 05/17/18
Test Id: 454465

Tested By: jbr
Checked By: emm

Test Comment: ---
Visual Description: Moist, dark reddish silt with sand
Sample Comment: ---

Particle Size Analysis - ASTM D422

printed 5/17/2018 7:02:16 PM
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% Cobble

---

% Gravel

1.7

% Sand

20.5

% Silt & Clay Size

77.8

Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

0.375 in 

#4 

#10 

#20 

#40 

#50 

#60 

#100 

#200 

#270 

Hydrometer

---

---

---

---

---

---

---

---

9.50

4.75

2.00

0.85

0.42

0.30

0.25

0.15

0.075

0.053

Particle Size (mm)

0.0321

0.0223

0.0130

0.0090

0.0066

0.0047

0.0033

0.0014

100

98

96

95

93

92

92

88

78

74

Percent Finer

36

22

13

9

7

6

5

4

Spec. Percent Complies

 Coefficients
D   =0.1198 mm85

D   =0.0441 mm60

D   =0.0387 mm50

D   =0.0275 mm30

D   =0.0145 mm15

D   =0.0096 mm10

C   =4.594u C   =1.786c

 Classification
 ASTM N/A

 AASHTO Silty Soils (A-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample:  270 Sieve



Client: Weston & Sampson Engineers
Project: Grafton New DPW Facility
Location: Grafton, MA Project No: GTX-308148
Boring ID: TP-20
Sample ID: Bagged Composite
Depth : 10 in-3 ft

Sample Type: bag
Test Date: 05/17/18
Test Id: 454465

Tested By: jbr
Checked By: emm

Test Comment: Only minus No. 10 sieve for USDA classification
Visual Description: Moist, dark reddish silt with sand
Sample Comment: ---

Particle Size Analysis - ASTM D422

printed 5/17/2018 7:01:06 PM
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% Cobble

---

% Gravel

0.0

% Sand

19.2

% Silt & Clay Size

80.8

Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

#10 

#20 

#40 

#50 

#60 

#100 

#200 

#270 

Hydrometer

---

---

---

---

---

---

---

---

2.00

0.85

0.42

0.30

0.25

0.15

0.075

0.053

Particle Size (mm)

0.0321

0.0223

0.0130

0.0090

0.0066

0.0047

0.0033

0.0014

100

98

97

96

95

92

81

77

Percent Finer

37

23

14

10

8

6

5

4

Spec. Percent Complies

 Coefficients
D   =0.0977 mm85

D   =0.0428 mm60

D   =0.0378 mm50

D   =0.0267 mm30

D   =0.0141 mm15

D   =0.0092 mm10

C   =4.652u C   =1.810c

 Classification
 ASTM N/A

 AASHTO Silty Soils (A-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample:  270 Sieve



Client: Weston & Sampson Engineers
Project: Grafton New DPW Facility
Location: Grafton, MA Project No: GTX-308148
Boring ID: TP-21
Sample ID: Bagged Composite
Depth : 3-4.5 ft

Sample Type: bag
Test Date: 05/17/18
Test Id: 454469

Tested By: jbr
Checked By: emm

Test Comment: ---
Visual Description: Moist, pale brown silty sand with gravel 
Sample Comment: ---

USDA Textural Classification

printed 5/17/2018 1:17:09 PM

 Boring ID  Sample ID  Depth  Sand, %  Silt, %  Clay, % Classification

TP-21 Bagged Composite 3-4.5 ft 56 41 3 Sandy Loam

Classifications based only on material passing the #10 sieve

Sand: material passing 2.0 mm and retained on 0.05 mm diameter

Silt: material passing 0.05 mm and retained on 0.002 mm diameter

Clay: material passing 0.002 mm diameter



Client: Weston & Sampson Engineers
Project: Grafton New DPW Facility
Location: Grafton, MA Project No: GTX-308148
Boring ID: TP-21
Sample ID: Bagged Composite
Depth : 3-4.5 ft

Sample Type: bag
Test Date: 05/17/18
Test Id: 454466

Tested By: jbr
Checked By: emm

Test Comment: ---
Visual Description: Moist, pale brown silty sand with gravel 
Sample Comment: ---

Particle Size Analysis - ASTM D422

printed 5/17/2018 1:15:12 PM
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#
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#
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#
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0 

#
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0 

#
27

0 

% Cobble

---

% Gravel

29.0

% Sand

38.1

% Silt & Clay Size

32.9

Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

2 in 

1.5 in 

1 in 

0.75 in 

0.5 in 

0.375 in 

#4 

#10 

#20 

#40 

#50 

#60 

#100 

#200 

#270 

Hydrometer

---

---

---

---

---

---

---

---

50.00

37.50

25.00

19.00

12.50

9.50

4.75

2.00

0.85

0.42

0.30

0.25

0.15

0.075

0.053

Particle Size (mm)

0.0321

0.0206

0.0128

0.0089

0.0065

0.0046

0.0033

0.0014

100

91

86

81

80

78

71

66

61

57

54

52

46

33

31

Percent Finer

22

16

11

8

7

6

5

1

Spec. Percent Complies

 Coefficients
D   =23.5984 mm85

D   =0.7379 mm60

D   =0.2095 mm50

D   =0.0505 mm30

D   =0.0187 mm15

D   =0.0110 mm10

C   =67.082u C   =0.314c

 Classification
 ASTM N/A

 AASHTO Silty Gravel and Sand (A-2-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample:  270 Sieve



Client: Weston & Sampson Engineers
Project: Grafton New DPW Facility
Location: Grafton, MA Project No: GTX-308148
Boring ID: TP-21
Sample ID: Bagged Composite
Depth : 3-4.5 ft

Sample Type: bag
Test Date: 05/17/18
Test Id: 454466

Tested By: jbr
Checked By: emm

Test Comment: Only minus No. 10 sieve for USDA classification
Visual Description: Moist, pale brown silty sand with gravel 
Sample Comment: ---

Particle Size Analysis - ASTM D422

printed 5/17/2018 1:21:43 PM
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% Cobble
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% Gravel

0.0

% Sand

50.0

% Silt & Clay Size

50.0
Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

#10 

#20 

#40 

#50 

#60 

#100 

#200 

#270 

Hydrometer

---

---

---

---

---

---

---

---

2.00

0.85

0.42

0.30

0.25

0.15

0.075

0.053

Particle Size (mm)

0.0321

0.0206

0.0128

0.0089

0.0065

0.0046

0.0033

0.0014

100

93

86

82

80

69

50

47

Percent Finer

32

24

17

12

10

8

7

2

Spec. Percent Complies

 Coefficients
D   =0.3914 mm85

D   =0.1076 mm60

D   =0.0749 mm50

D   =0.0288 mm30

D   =0.0112 mm15

D   =0.0064 mm10

C   =16.812u C   =1.204c

 Classification
 ASTM N/A

 AASHTO Silty Soils (A-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample:  270 Sieve



Client: Weston & Sampson Engineers
Project: Grafton New DPW Facility
Location: Grafton, MA GTX-308148
Boring ID: TP-22
Sample ID: Bagged Composite
Depth : 12 in-10 ft

Sample Type: bag
Test Date: 05/17/18
Test Id: 454470

Project No: 
Tested By: jbr 
Checked By: emm

Test Comment: ---
Visual Description: Moist, dark grayish brown sandy silt 
Sample Comment: ---

USDA Textural Classification

printed 5/17/2018 1:17:36 PM

 Boring ID  Sample ID  Depth  Sand, %  Silt, %  Clay, % Classification

TP-22 Bagged Composite 12 in-10 ft 40 56 4 Silt Loam

Classifications based only on material passing the #10 sieve

Sand: material passing 2.0 mm and retained on 0.05 mm diameter

Silt: material passing 0.05 mm and retained on 0.002 mm diameter

Clay: material passing 0.002 mm diameter



Client: Weston & Sampson Engineers
Project: Grafton New DPW Facility
Location: Grafton, MA Project No: GTX-308148
Boring ID: TP-22
Sample ID: Bagged Composite
Depth : 12 in-10 ft

Sample Type: bag
Test Date: 05/17/18
Test Id: 454467

Tested By: jbr
Checked By: emm

Test Comment: ---
Visual Description: Moist, dark grayish brown sandy silt 
Sample Comment: ---

Particle Size Analysis - ASTM D422

printed 5/17/2018 1:15:42 PM
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% Cobble

---

% Gravel

3.5

% Sand

34.3

% Silt & Clay Size

62.2

Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

0.375 in 

#4 

#10 

#20 

#40 

#50 

#60 

#100 

#200 

#270 

Hydrometer

---

---

---

---

---

---

---

---

9.50

4.75

2.00

0.85

0.42

0.30

0.25

0.15

0.075

0.053

Particle Size (mm)

0.0335

0.0202

0.0125

0.0092

0.0066

0.0047

0.0033

0.0014

100

97

95

91

87

84

82

75

62

59

Percent Finer

39

28

20

15

11

8

7

2

Spec. Percent Complies

 Coefficients
D   =0.3378 mm85

D   =0.0568 mm60

D   =0.0430 mm50

D   =0.0226 mm30

D   =0.0094 mm15

D   =0.0058 mm10

C   =9.793u C   =1.550c

 Classification
 ASTM N/A

 AASHTO Silty Soils (A-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample:  270 Sieve



Client: Weston & Sampson Engineers
Project: Grafton New DPW Facility
Location: Grafton, MA Project No: GTX-308148
Boring ID: TP-22
Sample ID: Bagged Composite
Depth : 12 in-10 ft

Sample Type: bag
Test Date: 05/17/18
Test Id: 454467

Tested By: jbr
Checked By: emm

Test Comment: Only minus No. 10 sieve for USDA classification
Visual Description: Moist, dark grayish brown sandy silt 
Sample Comment: ---

Particle Size Analysis - ASTM D422

printed 5/17/2018 1:27:16 PM
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% Cobble

---

% Gravel

0.0

% Sand

34.2

% Silt & Clay Size

65.8

Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

#10 

#20 

#40 

#50 

#60 

#100 

#200 

#270 

Hydrometer

---

---

---

---

---

---

---

---

2.00

0.85

0.42

0.30

0.25

0.15

0.075

0.053

Particle Size (mm)

0.0335

0.0202

0.0125

0.0092

0.0066

0.0047

0.0033

0.0014

100

96

92

89

87

79

66

63

Percent Finer

41

29

21

15

12

9

8

2

Spec. Percent Complies

 Coefficients
D   =0.2205 mm85

D   =0.0500 mm60

D   =0.0407 mm50

D   =0.0212 mm30

D   =0.0088 mm15

D   =0.0055 mm10

C   =9.091u C   =1.634c

 Classification
 ASTM N/A

 AASHTO Silty Soils (A-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample:  270 Sieve
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Subcat A1

Routing Diagram for Grafton DPW Highway Facility Existing Stormwater Calculations
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Grafton DPW Highway Facility Existing Stormwater Calculations
  Printed  6/14/2018Prepared by {enter your company name here}

Page 2HydroCAD® 10.00-20  s/n 00455  © 2017 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

97,083 61 Pasture/grassland/range, Good, HSG B  (A1)

102,633 74 Pasture/grassland/range, Good, HSG C  (A1)

16,695 98 Paved parking, HSG B  (A1)

3,121 98 Paved parking, HSG C  (A1)

195,626 55 Woods, Good, HSG B  (A1)

133,430 70 Woods, Good, HSG C  (A1)

548,588 65 TOTAL AREA



Grafton DPW Highway Facility Existing Stormwater Calculations
  Printed  6/14/2018Prepared by {enter your company name here}
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Soil Listing (all nodes)

Area

(sq-ft)

Soil

Group

Subcatchment

Numbers

0 HSG A

309,404 HSG B A1

239,184 HSG C A1

0 HSG D

0 Other

548,588 TOTAL AREA



Grafton DPW Highway Facility Existing Stormwater Calculations
  Printed  6/14/2018Prepared by {enter your company name here}
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Ground Covers (all nodes)

HSG-A

(sq-ft)

HSG-B

(sq-ft)

HSG-C

(sq-ft)

HSG-D

(sq-ft)

Other

(sq-ft)

Total

(sq-ft)

Ground

Cover

0 97,083 102,633 0 0 199,716 Pasture/grasslan

d/range, Good

0 16,695 3,121 0 0 19,816 Paved parking

0 195,626 133,430 0 0 329,056 Woods, Good

0 309,404 239,184 0 0 548,588 TOTAL AREA



Type III 24-hr  2YR Rainfall=3.24"Grafton DPW Highway Facility Existing Stormwater Calc
  Printed  6/14/2018Prepared by {enter your company name here}
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Time span=0.00-72.00 hrs, dt=0.03 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=548,588 sf   3.61% Impervious   Runoff Depth=0.69"Subcatchment A1: Subcat A1
   Flow Length=763'   Tc=14.5 min   CN=WQ   Runoff=6.04 cfs  31,543 cf

Total Runoff Area = 548,588 sf   Runoff Volume = 31,543 cf   Average Runoff Depth = 0.69"
96.39% Pervious = 528,772 sf     3.61% Impervious = 19,816 sf



Type III 24-hr  2YR Rainfall=3.24"Grafton DPW Highway Facility Existing Stormwater Calc
  Printed  6/14/2018Prepared by {enter your company name here}
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Summary for Subcatchment A1: Subcat A1

Runoff = 6.04 cfs @ 12.23 hrs,  Volume= 31,543 cf,  Depth= 0.69"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.03 hrs
Type III 24-hr  2YR Rainfall=3.24"

Area (sf) CN Description

16,165 55 Woods, Good, HSG B
7,981 55 Woods, Good, HSG B

67,441 61 Pasture/grassland/range, Good, HSG B
11,380 98 Paved parking, HSG B
2,356 55 Woods, Good, HSG B

397 61 Pasture/grassland/range, Good, HSG B
3,504 61 Pasture/grassland/range, Good, HSG B
2,793 98 Paved parking, HSG B

552 55 Woods, Good, HSG B
136,035 55 Woods, Good, HSG B
14,586 61 Pasture/grassland/range, Good, HSG B
8,024 61 Pasture/grassland/range, Good, HSG B
2,352 61 Pasture/grassland/range, Good, HSG B
2,129 98 Paved parking, HSG B
3,121 98 Paved parking, HSG C

102,633 74 Pasture/grassland/range, Good, HSG C
32,537 55 Woods, Good, HSG B

133,430 70 Woods, Good, HSG C
779 61 Pasture/grassland/range, Good, HSG B
393 98 Paved parking, HSG B

548,588 Weighted Average
528,772 64 96.39% Pervious Area
19,816 98 3.61% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.1 50 0.0200 0.10 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.24"

5.4 415 0.0340 1.29 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.0 298 1.0000 5.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

14.5 763 Total



Type III 24-hr  2YR Rainfall=3.24"Grafton DPW Highway Facility Existing Stormwater Calc
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Subcatchment A1: Subcat A1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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0

Type III 24-hr

2YR Rainfall=3.24"

Runoff Area=548,588 sf

Runoff Volume=31,543 cf

Runoff Depth=0.69"

Flow Length=763'

Tc=14.5 min

CN=WQ

6.04 cfs
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Time span=0.00-72.00 hrs, dt=0.03 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=548,588 sf   3.61% Impervious   Runoff Depth=1.62"Subcatchment A1: Subcat A1
   Flow Length=763'   Tc=14.5 min   CN=WQ   Runoff=16.74 cfs  74,241 cf

Total Runoff Area = 548,588 sf   Runoff Volume = 74,241 cf   Average Runoff Depth = 1.62"
96.39% Pervious = 528,772 sf     3.61% Impervious = 19,816 sf



Type III 24-hr  10YR Rainfall=4.88"Grafton DPW Highway Facility Existing Stormwater Calc
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Summary for Subcatchment A1: Subcat A1

Runoff = 16.74 cfs @ 12.21 hrs,  Volume= 74,241 cf,  Depth= 1.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.03 hrs
Type III 24-hr  10YR Rainfall=4.88"

Area (sf) CN Description

16,165 55 Woods, Good, HSG B
7,981 55 Woods, Good, HSG B

67,441 61 Pasture/grassland/range, Good, HSG B
11,380 98 Paved parking, HSG B
2,356 55 Woods, Good, HSG B

397 61 Pasture/grassland/range, Good, HSG B
3,504 61 Pasture/grassland/range, Good, HSG B
2,793 98 Paved parking, HSG B

552 55 Woods, Good, HSG B
136,035 55 Woods, Good, HSG B
14,586 61 Pasture/grassland/range, Good, HSG B
8,024 61 Pasture/grassland/range, Good, HSG B
2,352 61 Pasture/grassland/range, Good, HSG B
2,129 98 Paved parking, HSG B
3,121 98 Paved parking, HSG C

102,633 74 Pasture/grassland/range, Good, HSG C
32,537 55 Woods, Good, HSG B

133,430 70 Woods, Good, HSG C
779 61 Pasture/grassland/range, Good, HSG B
393 98 Paved parking, HSG B

548,588 Weighted Average
528,772 64 96.39% Pervious Area
19,816 98 3.61% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.1 50 0.0200 0.10 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.24"

5.4 415 0.0340 1.29 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.0 298 1.0000 5.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

14.5 763 Total
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Subcatchment A1: Subcat A1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr

10YR Rainfall=4.88"

Runoff Area=548,588 sf

Runoff Volume=74,241 cf

Runoff Depth=1.62"

Flow Length=763'

Tc=14.5 min

CN=WQ

16.74 cfs
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Time span=0.00-72.00 hrs, dt=0.03 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=548,588 sf   3.61% Impervious   Runoff Depth=2.50"Subcatchment A1: Subcat A1
   Flow Length=763'   Tc=14.5 min   CN=WQ   Runoff=26.93 cfs  114,464 cf

Total Runoff Area = 548,588 sf   Runoff Volume = 114,464 cf   Average Runoff Depth = 2.50"
96.39% Pervious = 528,772 sf     3.61% Impervious = 19,816 sf
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Summary for Subcatchment A1: Subcat A1

Runoff = 26.93 cfs @ 12.21 hrs,  Volume= 114,464 cf,  Depth= 2.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.03 hrs
Type III 24-hr  25YR Rainfall=6.17"

Area (sf) CN Description

16,165 55 Woods, Good, HSG B
7,981 55 Woods, Good, HSG B

67,441 61 Pasture/grassland/range, Good, HSG B
11,380 98 Paved parking, HSG B
2,356 55 Woods, Good, HSG B

397 61 Pasture/grassland/range, Good, HSG B
3,504 61 Pasture/grassland/range, Good, HSG B
2,793 98 Paved parking, HSG B

552 55 Woods, Good, HSG B
136,035 55 Woods, Good, HSG B
14,586 61 Pasture/grassland/range, Good, HSG B
8,024 61 Pasture/grassland/range, Good, HSG B
2,352 61 Pasture/grassland/range, Good, HSG B
2,129 98 Paved parking, HSG B
3,121 98 Paved parking, HSG C

102,633 74 Pasture/grassland/range, Good, HSG C
32,537 55 Woods, Good, HSG B

133,430 70 Woods, Good, HSG C
779 61 Pasture/grassland/range, Good, HSG B
393 98 Paved parking, HSG B

548,588 Weighted Average
528,772 64 96.39% Pervious Area
19,816 98 3.61% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.1 50 0.0200 0.10 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.24"

5.4 415 0.0340 1.29 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.0 298 1.0000 5.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

14.5 763 Total
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Subcatchment A1: Subcat A1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0

Type III 24-hr

25YR Rainfall=6.17"

Runoff Area=548,588 sf

Runoff Volume=114,464 cf

Runoff Depth=2.50"

Flow Length=763'

Tc=14.5 min

CN=WQ

26.93 cfs
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Time span=0.00-72.00 hrs, dt=0.03 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=548,588 sf   3.61% Impervious   Runoff Depth=4.55"Subcatchment A1: Subcat A1
   Flow Length=763'   Tc=14.5 min   CN=WQ   Runoff=50.32 cfs  207,950 cf

Total Runoff Area = 548,588 sf   Runoff Volume = 207,950 cf   Average Runoff Depth = 4.55"
96.39% Pervious = 528,772 sf     3.61% Impervious = 19,816 sf
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Summary for Subcatchment A1: Subcat A1

Runoff = 50.32 cfs @ 12.20 hrs,  Volume= 207,950 cf,  Depth= 4.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.03 hrs
Type III 24-hr  100YR Rainfall=8.82"

Area (sf) CN Description

16,165 55 Woods, Good, HSG B
7,981 55 Woods, Good, HSG B

67,441 61 Pasture/grassland/range, Good, HSG B
11,380 98 Paved parking, HSG B
2,356 55 Woods, Good, HSG B

397 61 Pasture/grassland/range, Good, HSG B
3,504 61 Pasture/grassland/range, Good, HSG B
2,793 98 Paved parking, HSG B

552 55 Woods, Good, HSG B
136,035 55 Woods, Good, HSG B
14,586 61 Pasture/grassland/range, Good, HSG B
8,024 61 Pasture/grassland/range, Good, HSG B
2,352 61 Pasture/grassland/range, Good, HSG B
2,129 98 Paved parking, HSG B
3,121 98 Paved parking, HSG C

102,633 74 Pasture/grassland/range, Good, HSG C
32,537 55 Woods, Good, HSG B

133,430 70 Woods, Good, HSG C
779 61 Pasture/grassland/range, Good, HSG B
393 98 Paved parking, HSG B

548,588 Weighted Average
528,772 64 96.39% Pervious Area
19,816 98 3.61% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.1 50 0.0200 0.10 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.24"

5.4 415 0.0340 1.29 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.0 298 1.0000 5.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

14.5 763 Total
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Subcatchment A1: Subcat A1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr

100YR Rainfall=8.82"

Runoff Area=548,588 sf

Runoff Volume=207,950 cf

Runoff Depth=4.55"

Flow Length=763'

Tc=14.5 min

CN=WQ

50.32 cfs
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Area Listing (all nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

146,113 61 Pasture/grassland/range, Good, HSG B  (A1, A2, A3, A6, A7, A8, B1, B2)

58,852 74 Pasture/grassland/range, Good, HSG C  (A6, A7, A8, B1, B2)

57,821 98 Paved parking, HSG B  (A1, A7, B1, B2)

98,803 98 Paved parking, HSG C  (A2, A3, A4, A5, B1, B2)

98,007 55 Woods, Good, HSG B  (A1, A4, B1, B2)

87,945 70 Woods, Good, HSG C  (B1, B2)

547,541 73 TOTAL AREA
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Soil Listing (all nodes)

Area

(sq-ft)

Soil

Group

Subcatchment

Numbers

0 HSG A

301,941 HSG B A1, A2, A3, A4, A6, A7, A8, B1, B2

245,600 HSG C A2, A3, A4, A5, A6, A7, A8, B1, B2

0 HSG D

0 Other

547,541 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(sq-ft)

HSG-B

(sq-ft)

HSG-C

(sq-ft)

HSG-D

(sq-ft)

Other

(sq-ft)

Total

(sq-ft)

Ground

Cover

0 146,113 58,852 0 0 204,965 Pasture/grasslan

d/range, Good

0 57,821 98,803 0 0 156,624 Paved parking

0 98,007 87,945 0 0 185,952 Woods, Good

0 301,941 245,600 0 0 547,541 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node

Number

In-Invert

(feet)

Out-Invert

(feet)

Length

(feet)

Slope

(ft/ft)

n Diam/Width

(inches)

Height

(inches)

Inside-Fill

(inches)

1 A5 0.00 0.00 500.0 0.0500 0.013 12.0 0.0 0.0

2 DMH-11 501.43 501.40 8.7 0.0034 0.013 18.0 0.0 0.0

3 DMH-11 503.61 503.00 6.5 0.0938 0.013 18.0 0.0 0.0

4 DMH-2 499.00 498.90 10.0 0.0100 0.013 12.0 0.0 0.0

5 DMH-2 500.32 499.65 7.0 0.0957 0.013 12.0 0.0 0.0

6 GS 501.00 500.50 85.0 0.0059 0.013 8.0 0.0 0.0

7 RG1 488.58 488.00 37.5 0.0155 0.013 12.0 0.0 0.0

8 RG2 497.58 497.50 162.6 0.0005 0.013 12.0 0.0 0.0

9 RG3 500.50 500.30 17.7 0.0113 0.010 12.0 0.0 0.0
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=44,009 sf   88.51% Impervious   Runoff Depth=2.71"Subcatchment A1: SUBCAT A1.1 & A1.2
   Flow Length=134'   Tc=5.9 min   CN=WQ   Runoff=2.85 cfs  9,926 cf

Runoff Area=50,562 sf   89.45% Impervious   Runoff Depth=2.74"Subcatchment A2: SUBCAT A2
   Flow Length=124'   Tc=5.6 min   CN=WQ   Runoff=3.35 cfs  11,539 cf

Runoff Area=19,314 sf   78.76% Impervious   Runoff Depth=2.47"Subcatchment A3: SUBCAT A3
   Flow Length=103'   Slope=0.0194 '/'   Tc=5.0 min   CN=WQ   Runoff=1.17 cfs  3,969 cf

Runoff Area=16,282 sf   33.47% Impervious   Runoff Depth=1.18"Subcatchment A4: SUBCAT A4
   Flow Length=72'   Tc=6.2 min   CN=WQ   Runoff=0.40 cfs  1,603 cf

Runoff Area=29,171 sf   100.00% Impervious   Runoff Depth=3.01"Subcatchment A5: Roof Runoff
   Flow Length=600'   Tc=5.0 min   CN=98   Runoff=2.18 cfs  7,311 cf

Runoff Area=15,342 sf   0.00% Impervious   Runoff Depth=0.61"Subcatchment A6: SUBCAT A6
   Flow Length=557'   Tc=5.0 min   CN=WQ   Runoff=0.20 cfs  785 cf

Runoff Area=16,875 sf   3.95% Impervious   Runoff Depth=0.57"Subcatchment A7: SUBCAT A7
   Flow Length=175'   Tc=8.7 min   CN=WQ   Runoff=0.16 cfs  805 cf

Runoff Area=12,599 sf   0.00% Impervious   Runoff Depth=0.62"Subcatchment A8: SUBCAT A8
   Flow Length=170'   Tc=5.0 min   CN=WQ   Runoff=0.17 cfs  646 cf

Runoff Area=125,345 sf   12.37% Impervious   Runoff Depth=0.92"Subcatchment B1: SUBCAT B1
   Flow Length=391'   Tc=13.0 min   CN=WQ   Runoff=2.02 cfs  9,649 cf

Runoff Area=218,042 sf   2.95% Impervious   Runoff Depth=0.67"Subcatchment B2: SUBCAT B2
   Flow Length=244'   Tc=7.8 min   CN=WQ   Runoff=2.86 cfs  12,229 cf

Peak Elev=492.99'  Storage=5,599 cf   Inflow=6.64 cfs  23,444 cfPond 1P: BASIN
   Discarded=0.03 cfs  6,389 cf   Primary=6.47 cfs  16,338 cf   Outflow=6.50 cfs  22,727 cf

Peak Elev=504.04'   Inflow=3.35 cfs  11,539 cfPond DMH-11: DMH- 11
   Outflow=3.35 cfs  11,539 cf

Peak Elev=500.61'   Inflow=4.29 cfs  15,348 cfPond DMH-2: DMH-2
   Outflow=4.29 cfs  15,348 cf

Peak Elev=505.31'  Storage=0 cf   Inflow=0.40 cfs  1,603 cfPond GS: GRASS SWALE
   Outflow=0.40 cfs  1,603 cf

   Inflow=5.18 cfs  51,210 cfPond OS: OFFSITE
   Primary=5.18 cfs  51,210 cf

Peak Elev=492.89'  Storage=7,415 cf   Inflow=6.64 cfs  16,984 cfPond RG1: Rain Garden #1
   Outflow=1.11 cfs  16,987 cf
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Peak Elev=504.04'  Storage=5,388 cf   Inflow=3.47 cfs  12,344 cfPond RG2: RAIN GARDEN #2
   Outflow=0.79 cfs  12,344 cf

Peak Elev=504.65'  Storage=0.004 af   Inflow=1.17 cfs  3,969 cfPond RG3: RAIN GARDEN #3
   Discarded=0.00 cfs  150 cf   Primary=1.07 cfs  3,820 cf   Outflow=1.07 cfs  3,969 cf

  delayed by 5.0 min   Inflow=1.11 cfs  16,987 cfLink 1L: OVERLAND FLOW
   Primary=1.11 cfs  16,987 cf

  delayed by 5.0 min   Inflow=0.79 cfs  12,344 cfLink 2L: OVERLAND FLOW
   Primary=0.79 cfs  12,344 cf

Total Runoff Area = 547,541 sf   Runoff Volume = 58,463 cf   Average Runoff Depth = 1.28"
71.40% Pervious = 390,917 sf     28.60% Impervious = 156,624 sf
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Summary for Subcatchment A1: SUBCAT A1.1 & A1.2

Runoff = 2.85 cfs @ 12.08 hrs,  Volume= 9,926 cf,  Depth= 2.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2YR Rainfall=3.24"

Area (sf) CN Description

38,954 98 Paved parking, HSG B
3,186 61 Pasture/grassland/range, Good, HSG B
1,869 55 Woods, Good, HSG B

44,009 Weighted Average
5,055 59 11.49% Pervious Area

38,954 98 88.51% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 33 0.0900 0.11 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

0.6 42 0.0197 1.11 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.3 59 0.0197 2.85 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

5.9 134 Total

Subcatchment A1: SUBCAT A1.1 & A1.2

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr

2YR Rainfall=3.24"

Runoff Area=44,009 sf

Runoff Volume=9,926 cf

Runoff Depth=2.71"

Flow Length=134'

Tc=5.9 min

CN=WQ

2.85 cfs
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Summary for Subcatchment A2: SUBCAT A2

Runoff = 3.35 cfs @ 12.08 hrs,  Volume= 11,539 cf,  Depth= 2.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2YR Rainfall=3.24"

Area (sf) CN Description

45,226 98 Paved parking, HSG C
5,336 61 Pasture/grassland/range, Good, HSG B

50,562 Weighted Average
5,336 61 10.55% Pervious Area

45,226 98 89.45% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.2 57 0.0340 0.18 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

0.4 67 0.0150 2.49 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

5.6 124 Total

Subcatchment A2: SUBCAT A2

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr

2YR Rainfall=3.24"

Runoff Area=50,562 sf

Runoff Volume=11,539 cf

Runoff Depth=2.74"

Flow Length=124'

Tc=5.6 min

CN=WQ

3.35 cfs
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Summary for Subcatchment A3: SUBCAT A3

Runoff = 1.17 cfs @ 12.07 hrs,  Volume= 3,969 cf,  Depth= 2.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2YR Rainfall=3.24"

Area (sf) CN Description

15,211 98 Paved parking, HSG C
4,103 61 Pasture/grassland/range, Good, HSG B

19,314 Weighted Average
4,103 61 21.24% Pervious Area

15,211 98 78.76% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 75 0.0194 1.24 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.2 28 0.0194 2.83 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.2 103 Total,  Increased to minimum Tc = 5.0 min

Subcatchment A3: SUBCAT A3

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr

2YR Rainfall=3.24"

Runoff Area=19,314 sf

Runoff Volume=3,969 cf

Runoff Depth=2.47"

Flow Length=103'

Slope=0.0194 '/'

Tc=5.0 min

CN=WQ

1.17 cfs
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Summary for Subcatchment A4: SUBCAT A4

Runoff = 0.40 cfs @ 12.09 hrs,  Volume= 1,603 cf,  Depth= 1.18"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2YR Rainfall=3.24"

Area (sf) CN Description

5,449 98 Paved parking, HSG C
10,833 55 Woods, Good, HSG B

16,282 Weighted Average
10,833 55 66.53% Pervious Area
5,449 98 33.47% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.9 50 0.0500 0.14 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.00"

0.3 22 0.0260 1.13 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

6.2 72 Total

Subcatchment A4: SUBCAT A4

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr

2YR Rainfall=3.24"

Runoff Area=16,282 sf

Runoff Volume=1,603 cf

Runoff Depth=1.18"

Flow Length=72'

Tc=6.2 min

CN=WQ

0.40 cfs
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Summary for Subcatchment A5: Roof Runoff

Runoff = 2.18 cfs @ 12.07 hrs,  Volume= 7,311 cf,  Depth= 3.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2YR Rainfall=3.24"

Area (sf) CN Description

29,171 98 Paved parking, HSG C

29,171 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 500 0.0500 10.14 7.97 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

0.7 100 0.0833 2.36 Sheet Flow, Roof
Smooth surfaces   n= 0.011   P2= 3.00"

1.5 600 Total,  Increased to minimum Tc = 5.0 min

Subcatchment A5: Roof Runoff

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr

2YR Rainfall=3.24"

Runoff Area=29,171 sf

Runoff Volume=7,311 cf

Runoff Depth=3.01"

Flow Length=600'

Tc=5.0 min

CN=98

2.18 cfs
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Summary for Subcatchment A6: SUBCAT A6

Runoff = 0.20 cfs @ 12.09 hrs,  Volume= 785 cf,  Depth= 0.61"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2YR Rainfall=3.24"

Area (sf) CN Description

11,429 61 Pasture/grassland/range, Good, HSG B
3,913 74 Pasture/grassland/range, Good, HSG C

15,342 Weighted Average
15,342 64 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.3 50 0.0800 0.25 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

1.7 507 0.1100 4.97 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

5.0 557 Total

Subcatchment A6: SUBCAT A6

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2YR Rainfall=3.24"

Runoff Area=15,342 sf

Runoff Volume=785 cf

Runoff Depth=0.61"

Flow Length=557'

Tc=5.0 min

CN=WQ

0.20 cfs
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Summary for Subcatchment A7: SUBCAT A7

Runoff = 0.16 cfs @ 12.15 hrs,  Volume= 805 cf,  Depth= 0.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2YR Rainfall=3.24"

Area (sf) CN Description

667 98 Paved parking, HSG B
315 74 Pasture/grassland/range, Good, HSG C

15,893 61 Pasture/grassland/range, Good, HSG B

16,875 Weighted Average
16,208 61 96.05% Pervious Area

667 98 3.95% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.4 50 0.0280 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.00"

1.3 125 0.1000 1.58 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

8.7 175 Total

Subcatchment A7: SUBCAT A7

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr

2YR Rainfall=3.24"

Runoff Area=16,875 sf

Runoff Volume=805 cf

Runoff Depth=0.57"

Flow Length=175'

Tc=8.7 min

CN=WQ

0.16 cfs
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Summary for Subcatchment A8: SUBCAT A8

Runoff = 0.17 cfs @ 12.09 hrs,  Volume= 646 cf,  Depth= 0.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2YR Rainfall=3.24"

Area (sf) CN Description

3,234 74 Pasture/grassland/range, Good, HSG C
9,365 61 Pasture/grassland/range, Good, HSG B

12,599 Weighted Average
12,599 64 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.3 50 0.0800 0.25 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

1.0 120 0.0900 2.10 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

4.3 170 Total,  Increased to minimum Tc = 5.0 min

Subcatchment A8: SUBCAT A8

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr

2YR Rainfall=3.24"

Runoff Area=12,599 sf

Runoff Volume=646 cf

Runoff Depth=0.62"

Flow Length=170'

Tc=5.0 min

CN=WQ

0.17 cfs
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Summary for Subcatchment B1: SUBCAT B1

Runoff = 2.02 cfs @ 12.19 hrs,  Volume= 9,649 cf,  Depth= 0.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2YR Rainfall=3.24"

Area (sf) CN Description

12,804 98 Paved parking, HSG B
2,701 98 Paved parking, HSG C

38,512 61 Pasture/grassland/range, Good, HSG B
37,504 74 Pasture/grassland/range, Good, HSG C
29,340 55 Woods, Good, HSG B
4,484 70 Woods, Good, HSG C

125,345 Weighted Average
109,840 64 87.63% Pervious Area
15,505 98 12.37% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

11.7 50 0.1000 0.07 Sheet Flow, 
Woods: Dense underbrush   n= 0.800   P2= 3.00"

0.1 42 0.1300 5.41 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.5 236 0.0867 7.92 50.67 Channel Flow, 
Area= 6.4 sf  Perim= 16.0'  r= 0.40'
n= 0.030  Earth, grassed & winding

0.7 63 0.1000 1.58 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

13.0 391 Total
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Subcatchment B1: SUBCAT B1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr

2YR Rainfall=3.24"

Runoff Area=125,345 sf

Runoff Volume=9,649 cf

Runoff Depth=0.92"

Flow Length=391'

Tc=13.0 min

CN=WQ

2.02 cfs
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Summary for Subcatchment B2: SUBCAT B2

Runoff = 2.86 cfs @ 12.13 hrs,  Volume= 12,229 cf,  Depth= 0.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2YR Rainfall=3.24"

Area (sf) CN Description

5,396 98 Paved parking, HSG B
8,180 55 Woods, Good, HSG B

24,356 61 Pasture/grassland/range, Good, HSG B
47,785 55 Woods, Good, HSG B
33,933 61 Pasture/grassland/range, Good, HSG B
1,045 98 Paved parking, HSG C

13,886 74 Pasture/grassland/range, Good, HSG C
83,461 70 Woods, Good, HSG C

218,042 Weighted Average
211,601 64 97.05% Pervious Area

6,441 98 2.95% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 3 0.0830 0.10 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.00"

3.7 22 0.0830 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

1.8 25 0.1000 0.24 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

1.0 124 0.0889 2.09 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.8 70 0.0857 1.46 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

7.8 244 Total
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Subcatchment B2: SUBCAT B2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2YR Rainfall=3.24"

Runoff Area=218,042 sf

Runoff Volume=12,229 cf

Runoff Depth=0.67"

Flow Length=244'

Tc=7.8 min

CN=WQ

2.86 cfs
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Summary for Pond 1P: BASIN

Inflow Area = 124,118 sf, 71.53% Impervious,  Inflow Depth = 2.27"    for  2YR event
Inflow = 6.64 cfs @ 12.08 hrs,  Volume= 23,444 cf
Outflow = 6.50 cfs @ 12.10 hrs,  Volume= 22,727 cf,  Atten= 2%,  Lag= 1.0 min
Discarded = 0.03 cfs @ 12.10 hrs,  Volume= 6,389 cf
Primary = 6.47 cfs @ 12.10 hrs,  Volume= 16,338 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 492.99' @ 12.10 hrs   Surf.Area= 4,318 sf   Storage= 5,599 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 432.1 min ( 1,197.9 - 765.8 )

Volume Invert Avail.Storage Storage Description

#1 491.50' 19,616 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

491.50 3,195 0 0
492.50 3,925 3,560 3,560
493.50 4,720 4,323 7,883
494.67 5,661 6,073 13,955
495.67 5,661 5,661 19,616

Device Routing     Invert Outlet Devices

#1 Discarded 491.50' 0.270 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 480.00'   

#2 Primary 492.86' 54.5' long  x 7.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.40  2.52  2.70  2.68  2.68  2.67  2.66  2.65  2.65  
2.65  2.66  2.65  2.66  2.68  2.70  2.73  2.78   

Discarded OutFlow  Max=0.03 cfs @ 12.10 hrs  HW=492.99'   (Free Discharge)
1=Exfiltration  ( Controls 0.03 cfs)

Primary OutFlow  Max=6.47 cfs @ 12.10 hrs  HW=492.99'  TW=492.26'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Weir Controls 6.47 cfs @ 0.88 fps)
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Pond 1P: BASIN

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=124,118 sf

Peak Elev=492.99'

Storage=5,599 cf

6.64 cfs

6.50 cfs

0.03 cfs

6.47 cfs
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Summary for Pond DMH-11: DMH- 11

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=220)

Inflow Area = 50,562 sf, 89.45% Impervious,  Inflow Depth = 2.74"    for  2YR event
Inflow = 3.35 cfs @ 12.08 hrs,  Volume= 11,539 cf
Outflow = 3.35 cfs @ 12.08 hrs,  Volume= 11,539 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 3.35 cfs @ 12.08 hrs,  Volume= 11,539 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 504.04' @ 12.48 hrs
Flood Elev= 506.20'

Device Routing     Invert Outlet Devices

#1 Primary 501.43' 18.0"  Round Culvert   
L= 8.7'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 501.43' / 501.40'   S= 0.0034 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

#2 Primary 503.61' 18.0"  Round Culvert   
L= 6.5'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 503.61' / 503.00'   S= 0.0938 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=3.35 cfs @ 12.08 hrs  HW=503.39'  TW=503.24'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 3.35 cfs @ 1.89 fps)
2=Culvert  ( Controls 0.00 cfs)

Pond DMH-11: DMH- 11
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Hydrograph

Time  (hours)
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Summary for Pond DMH-2: DMH-2

Inflow Area = 79,605 sf, 74.89% Impervious,  Inflow Depth = 2.31"    for  2YR event
Inflow = 4.29 cfs @ 12.09 hrs,  Volume= 15,348 cf
Outflow = 4.29 cfs @ 12.09 hrs,  Volume= 15,348 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 4.29 cfs @ 12.09 hrs,  Volume= 15,348 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 500.61' @ 12.09 hrs
Flood Elev= 505.40'

Device Routing     Invert Outlet Devices

#1 Primary 499.00' 12.0"  Round Culvert   
L= 10.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 499.00' / 498.90'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Primary 500.32' 12.0"  Round Culvert   
L= 7.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 500.32' / 499.65'   S= 0.0957 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=4.28 cfs @ 12.09 hrs  HW=500.61'  TW=492.99'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 3.94 cfs @ 5.02 fps)
2=Culvert  (Inlet Controls 0.34 cfs @ 1.83 fps)

Pond DMH-2: DMH-2
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Hydrograph

Time  (hours)
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Summary for Pond GS: GRASS SWALE

Inflow Area = 16,282 sf, 33.47% Impervious,  Inflow Depth = 1.18"    for  2YR event
Inflow = 0.40 cfs @ 12.09 hrs,  Volume= 1,603 cf
Outflow = 0.40 cfs @ 12.09 hrs,  Volume= 1,603 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.40 cfs @ 12.09 hrs,  Volume= 1,603 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 505.31' @ 12.09 hrs   Surf.Area= 2 sf   Storage= 0 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= (not calculated: outflow precedes inflow)

Volume Invert Avail.Storage Storage Description

#1 505.30' 142 cf 246.73'L x 1.20'H Prismatoid  Z=0.4

Device Routing     Invert Outlet Devices

#1 Primary 501.00' 8.0"  Round Culvert   
L= 85.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 501.00' / 500.50'   S= 0.0059 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.35 sf   

#2 Device 1 505.30' 12.0" Horiz. Orifice/Grate X 6.00 columns   X 6 rows C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.40 cfs @ 12.09 hrs  HW=505.31'  TW=500.61'   (Dynamic Tailwater)
1=Culvert  (Passes 0.40 cfs of 2.31 cfs potential flow)

2=Orifice/Grate  (Weir Controls 0.40 cfs @ 0.34 fps)
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Pond GS: GRASS SWALE

Inflow
Primary

Hydrograph

Time  (hours)
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Summary for Pond OS: OFFSITE

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 547,541 sf, 28.60% Impervious,  Inflow Depth = 1.12"    for  2YR event
Inflow = 5.18 cfs @ 12.16 hrs,  Volume= 51,210 cf
Primary = 5.18 cfs @ 12.16 hrs,  Volume= 51,210 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3

Pond OS: OFFSITE

Inflow
Primary

Hydrograph

Time  (hours)
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Summary for Pond RG1: Rain Garden #1

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=160)

Inflow Area = 136,717 sf, 64.94% Impervious,  Inflow Depth = 1.49"    for  2YR event
Inflow = 6.64 cfs @ 12.10 hrs,  Volume= 16,984 cf
Outflow = 1.11 cfs @ 12.57 hrs,  Volume= 16,987 cf,  Atten= 83%,  Lag= 28.6 min
Primary = 1.11 cfs @ 12.57 hrs,  Volume= 16,987 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 492.89' @ 12.57 hrs   Surf.Area= 5,961 sf   Storage= 7,415 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 104.3 min ( 924.6 - 820.3 )

Volume Invert Avail.Storage Storage Description

#1 491.50' 27,006 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

491.50 4,720 0 0
492.50 5,595 5,158 5,158
493.50 6,531 6,063 11,221
494.67 7,549 8,237 19,457
495.67 7,549 7,549 27,006

Device Routing     Invert Outlet Devices

#1 Device 3 491.50' 2.410 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 480.00'   

#2 Primary 494.40' 16.0' long  x 12.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.57  2.62  2.70  2.67  2.66  2.67  2.66  2.64   

#3 Primary 488.58' 12.0"  Round Culvert   
L= 37.5'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 488.58' / 488.00'   S= 0.0155 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#4 Device 3 492.02' 6.0" Vert. Orifice/Grate    C= 0.600   
#5 Device 3 494.40' 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=1.11 cfs @ 12.57 hrs  HW=492.89'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
3=Culvert  (Passes 1.11 cfs of 7.38 cfs potential flow)

1=Exfiltration  ( Controls 0.37 cfs)
4=Orifice/Grate  (Orifice Controls 0.74 cfs @ 3.79 fps)
5=Orifice/Grate  ( Controls 0.00 cfs)
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Pond RG1: Rain Garden #1
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Hydrograph
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6.64 cfs

1.11 cfs



Type III 24-hr  2YR Rainfall=3.24"Grafton DPW Highway Facility Proposed Stormwater Cal
  Printed  6/18/2018Prepared by {enter your company name here}

Page 29HydroCAD® 10.00-20  s/n 00455  © 2017 HydroCAD Software Solutions LLC

Summary for Pond RG2: RAIN GARDEN #2

[80] Warning: Exceeded Pond DMH-11 by 1.50' @ 21.05 hrs (5.70 cfs 36,713 cf) 

Inflow Area = 67,437 sf, 68.05% Impervious,  Inflow Depth = 2.20"    for  2YR event
Inflow = 3.47 cfs @ 12.08 hrs,  Volume= 12,344 cf
Outflow = 0.79 cfs @ 12.49 hrs,  Volume= 12,344 cf,  Atten= 77%,  Lag= 24.6 min
Primary = 0.79 cfs @ 12.49 hrs,  Volume= 12,344 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 504.04' @ 12.49 hrs   Surf.Area= 2,277 sf   Storage= 5,388 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 284.2 min ( 1,050.8 - 766.6 )

Volume Invert Avail.Storage Storage Description

#1 500.50' 11,815 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

500.50 523 0 0 523
501.00 1,089 394 394 1,091
502.00 1,437 1,259 1,653 1,461
503.00 1,830 1,630 3,283 1,879
504.00 2,222 2,023 5,306 2,303
504.50 3,025 1,307 6,612 3,111
505.08 3,354 1,849 8,461 3,459
506.08 3,354 3,354 11,815 3,665

Device Routing     Invert Outlet Devices

#1 Primary 504.50' 10.0' long  x 12.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.57  2.62  2.70  2.67  2.66  2.67  2.66  2.64   

#2 Primary 497.58' 12.0"  Round Culvert   
L= 162.6'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 497.58' / 497.50'   S= 0.0005 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#3 Device 2 500.50' 2.410 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 480.00'   

#4 Device 2 504.50' 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#5 Device 2 503.32' 6.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.79 cfs @ 12.49 hrs  HW=504.04'  TW=0.00'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
2=Culvert  (Passes 0.79 cfs of 5.60 cfs potential flow)

3=Exfiltration  ( Controls 0.14 cfs)
4=Orifice/Grate  ( Controls 0.00 cfs)
5=Orifice/Grate  (Orifice Controls 0.65 cfs @ 3.29 fps)
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Pond RG2: RAIN GARDEN #2

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=67,437 sf

Peak Elev=504.04'

Storage=5,388 cf

3.47 cfs

0.79 cfs
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Summary for Pond RG3: RAIN GARDEN #3

Inflow Area = 19,314 sf, 78.76% Impervious,  Inflow Depth = 2.47"    for  2YR event
Inflow = 1.17 cfs @ 12.07 hrs,  Volume= 3,969 cf
Outflow = 1.07 cfs @ 12.10 hrs,  Volume= 3,969 cf,  Atten= 9%,  Lag= 2.0 min
Discarded = 0.00 cfs @ 12.10 hrs,  Volume= 150 cf
Primary = 1.07 cfs @ 12.10 hrs,  Volume= 3,820 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 504.65' @ 12.10 hrs   Surf.Area= 0.008 ac   Storage= 0.004 af

Plug-Flow detention time= 20.5 min calculated for 3,969 cf (100% of inflow)
Center-of-Mass det. time= 20.6 min ( 782.0 - 761.4 )

Volume Invert Avail.Storage Storage Description

#1 503.90' 0.024 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

503.90 0.003 0.000 0.000
505.40 0.012 0.011 0.011
506.50 0.012 0.013 0.024

Device Routing     Invert Outlet Devices

#1 Device 3 504.15' 5.0" Vert. Orifice/Grate X 3.00 columns   
X 2 rows with 7.0" cc spacing C= 0.600   

#2 Device 3 505.00' 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Primary 500.50' 12.0"  Round CMP_Round  12"   
L= 17.7'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 500.50' / 500.30'   S= 0.0113 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

#4 Discarded 503.90' 0.270 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 480.00'   

Discarded OutFlow  Max=0.00 cfs @ 12.10 hrs  HW=504.65'   (Free Discharge)
4=Exfiltration  ( Controls 0.00 cfs)

Primary OutFlow  Max=1.06 cfs @ 12.10 hrs  HW=504.65'  TW=500.59'   (Dynamic Tailwater)
3=CMP_Round  12"  (Passes 1.06 cfs of 7.23 cfs potential flow)

1=Orifice/Grate  (Orifice Controls 1.06 cfs @ 2.60 fps)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond RG3: RAIN GARDEN #3

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

1

0

Inflow Area=19,314 sf

Peak Elev=504.65'

Storage=0.004 af

1.17 cfs

1.07 cfs

0.00 cfs

1.07 cfs
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Summary for Link 1L: OVERLAND FLOW

Inflow Area = 136,717 sf, 64.94% Impervious,  Inflow Depth = 1.49"    for  2YR event
Inflow = 1.11 cfs @ 12.57 hrs,  Volume= 16,987 cf
Primary = 1.11 cfs @ 12.66 hrs,  Volume= 16,987 cf,  Atten= 0%,  Lag= 5.0 min

Primary outflow = Inflow delayed by 5.0 min, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link 1L: OVERLAND FLOW

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

1

0

Inflow Area=136,717 sf

delayed by 5.0 min

1.11 cfs

1.11 cfs
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Summary for Link 2L: OVERLAND FLOW

Inflow Area = 67,437 sf, 68.05% Impervious,  Inflow Depth = 2.20"    for  2YR event
Inflow = 0.79 cfs @ 12.49 hrs,  Volume= 12,344 cf
Primary = 0.79 cfs @ 12.57 hrs,  Volume= 12,344 cf,  Atten= 0%,  Lag= 5.0 min

Primary outflow = Inflow delayed by 5.0 min, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link 2L: OVERLAND FLOW

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=67,437 sf

delayed by 5.0 min

0.79 cfs

0.79 cfs
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=44,009 sf   88.51% Impervious   Runoff Depth=4.24"Subcatchment A1: SUBCAT A1.1 & A1.2
   Flow Length=134'   Tc=5.9 min   CN=WQ   Runoff=4.42 cfs  15,561 cf

Runoff Area=50,562 sf   89.45% Impervious   Runoff Depth=4.29"Subcatchment A2: SUBCAT A2
   Flow Length=124'   Tc=5.6 min   CN=WQ   Runoff=5.19 cfs  18,077 cf

Runoff Area=19,314 sf   78.76% Impervious   Runoff Depth=3.93"Subcatchment A3: SUBCAT A3
   Flow Length=103'   Slope=0.0194 '/'   Tc=5.0 min   CN=WQ   Runoff=1.86 cfs  6,330 cf

Runoff Area=16,282 sf   33.47% Impervious   Runoff Depth=2.17"Subcatchment A4: SUBCAT A4
   Flow Length=72'   Tc=6.2 min   CN=WQ   Runoff=0.79 cfs  2,940 cf

Runoff Area=29,171 sf   100.00% Impervious   Runoff Depth=4.64"Subcatchment A5: Roof Runoff
   Flow Length=600'   Tc=5.0 min   CN=98   Runoff=3.31 cfs  11,288 cf

Runoff Area=15,342 sf   0.00% Impervious   Runoff Depth=1.55"Subcatchment A6: SUBCAT A6
   Flow Length=557'   Tc=5.0 min   CN=WQ   Runoff=0.62 cfs  1,976 cf

Runoff Area=16,875 sf   3.95% Impervious   Runoff Depth=1.45"Subcatchment A7: SUBCAT A7
   Flow Length=175'   Tc=8.7 min   CN=WQ   Runoff=0.54 cfs  2,036 cf

Runoff Area=12,599 sf   0.00% Impervious   Runoff Depth=1.55"Subcatchment A8: SUBCAT A8
   Flow Length=170'   Tc=5.0 min   CN=WQ   Runoff=0.51 cfs  1,624 cf

Runoff Area=125,345 sf   12.37% Impervious   Runoff Depth=1.94"Subcatchment B1: SUBCAT B1
   Flow Length=391'   Tc=13.0 min   CN=WQ   Runoff=4.75 cfs  20,235 cf

Runoff Area=218,042 sf   2.95% Impervious   Runoff Depth=1.61"Subcatchment B2: SUBCAT B2
   Flow Length=244'   Tc=7.8 min   CN=WQ   Runoff=8.19 cfs  29,263 cf

Peak Elev=493.59'  Storage=8,295 cf   Inflow=10.75 cfs  37,938 cfPond 1P: BASIN
   Discarded=0.03 cfs  6,544 cf   Primary=9.48 cfs  30,673 cf   Outflow=9.51 cfs  37,217 cf

Peak Elev=504.70'   Inflow=5.19 cfs  18,077 cfPond DMH-11: DMH- 11
   Outflow=5.19 cfs  18,077 cf

Peak Elev=501.12'   Inflow=6.89 cfs  24,675 cfPond DMH-2: DMH-2
   Outflow=6.89 cfs  24,675 cf

Peak Elev=505.32'  Storage=0 cf   Inflow=0.79 cfs  2,940 cfPond GS: GRASS SWALE
   Outflow=0.79 cfs  2,940 cf

   Inflow=14.70 cfs  101,910 cfPond OS: OFFSITE
   Primary=14.70 cfs  101,910 cf

Peak Elev=493.59'  Storage=11,791 cf   Inflow=9.98 cfs  32,297 cfPond RG1: Rain Garden #1
   Outflow=1.51 cfs  32,299 cf
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Peak Elev=504.64'  Storage=7,050 cf   Inflow=5.65 cfs  20,113 cfPond RG2: RAIN GARDEN #2
   Outflow=3.66 cfs  20,113 cf

Peak Elev=504.91'  Storage=0.006 af   Inflow=1.86 cfs  6,330 cfPond RG3: RAIN GARDEN #3
   Discarded=0.00 cfs  156 cf   Primary=1.72 cfs  6,174 cf   Outflow=1.72 cfs  6,330 cf

  delayed by 5.0 min   Inflow=1.51 cfs  32,299 cfLink 1L: OVERLAND FLOW
   Primary=1.51 cfs  32,299 cf

  delayed by 5.0 min   Inflow=3.66 cfs  20,113 cfLink 2L: OVERLAND FLOW
   Primary=3.66 cfs  20,113 cf

Total Runoff Area = 547,541 sf   Runoff Volume = 109,328 cf   Average Runoff Depth = 2.40"
71.40% Pervious = 390,917 sf     28.60% Impervious = 156,624 sf
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Summary for Subcatchment A1: SUBCAT A1.1 & A1.2

Runoff = 4.42 cfs @ 12.08 hrs,  Volume= 15,561 cf,  Depth= 4.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10YR Rainfall=4.88"

Area (sf) CN Description

38,954 98 Paved parking, HSG B
3,186 61 Pasture/grassland/range, Good, HSG B
1,869 55 Woods, Good, HSG B

44,009 Weighted Average
5,055 59 11.49% Pervious Area

38,954 98 88.51% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 33 0.0900 0.11 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

0.6 42 0.0197 1.11 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.3 59 0.0197 2.85 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

5.9 134 Total

Subcatchment A1: SUBCAT A1.1 & A1.2

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr

10YR Rainfall=4.88"

Runoff Area=44,009 sf

Runoff Volume=15,561 cf

Runoff Depth=4.24"

Flow Length=134'

Tc=5.9 min

CN=WQ

4.42 cfs
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Summary for Subcatchment A2: SUBCAT A2

Runoff = 5.19 cfs @ 12.08 hrs,  Volume= 18,077 cf,  Depth= 4.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10YR Rainfall=4.88"

Area (sf) CN Description

45,226 98 Paved parking, HSG C
5,336 61 Pasture/grassland/range, Good, HSG B

50,562 Weighted Average
5,336 61 10.55% Pervious Area

45,226 98 89.45% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.2 57 0.0340 0.18 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

0.4 67 0.0150 2.49 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

5.6 124 Total

Subcatchment A2: SUBCAT A2

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr

10YR Rainfall=4.88"

Runoff Area=50,562 sf

Runoff Volume=18,077 cf

Runoff Depth=4.29"

Flow Length=124'

Tc=5.6 min

CN=WQ

5.19 cfs
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Summary for Subcatchment A3: SUBCAT A3

Runoff = 1.86 cfs @ 12.07 hrs,  Volume= 6,330 cf,  Depth= 3.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10YR Rainfall=4.88"

Area (sf) CN Description

15,211 98 Paved parking, HSG C
4,103 61 Pasture/grassland/range, Good, HSG B

19,314 Weighted Average
4,103 61 21.24% Pervious Area

15,211 98 78.76% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 75 0.0194 1.24 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.2 28 0.0194 2.83 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.2 103 Total,  Increased to minimum Tc = 5.0 min

Subcatchment A3: SUBCAT A3

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr

10YR Rainfall=4.88"

Runoff Area=19,314 sf

Runoff Volume=6,330 cf

Runoff Depth=3.93"

Flow Length=103'

Slope=0.0194 '/'

Tc=5.0 min

CN=WQ

1.86 cfs
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Summary for Subcatchment A4: SUBCAT A4

Runoff = 0.79 cfs @ 12.09 hrs,  Volume= 2,940 cf,  Depth= 2.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10YR Rainfall=4.88"

Area (sf) CN Description

5,449 98 Paved parking, HSG C
10,833 55 Woods, Good, HSG B

16,282 Weighted Average
10,833 55 66.53% Pervious Area
5,449 98 33.47% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.9 50 0.0500 0.14 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.00"

0.3 22 0.0260 1.13 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

6.2 72 Total

Subcatchment A4: SUBCAT A4

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr

10YR Rainfall=4.88"

Runoff Area=16,282 sf

Runoff Volume=2,940 cf

Runoff Depth=2.17"

Flow Length=72'

Tc=6.2 min

CN=WQ

0.79 cfs
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Summary for Subcatchment A5: Roof Runoff

Runoff = 3.31 cfs @ 12.07 hrs,  Volume= 11,288 cf,  Depth= 4.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10YR Rainfall=4.88"

Area (sf) CN Description

29,171 98 Paved parking, HSG C

29,171 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 500 0.0500 10.14 7.97 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

0.7 100 0.0833 2.36 Sheet Flow, Roof
Smooth surfaces   n= 0.011   P2= 3.00"

1.5 600 Total,  Increased to minimum Tc = 5.0 min

Subcatchment A5: Roof Runoff

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr

10YR Rainfall=4.88"

Runoff Area=29,171 sf

Runoff Volume=11,288 cf

Runoff Depth=4.64"

Flow Length=600'

Tc=5.0 min

CN=98

3.31 cfs
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Summary for Subcatchment A6: SUBCAT A6

Runoff = 0.62 cfs @ 12.08 hrs,  Volume= 1,976 cf,  Depth= 1.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10YR Rainfall=4.88"

Area (sf) CN Description

11,429 61 Pasture/grassland/range, Good, HSG B
3,913 74 Pasture/grassland/range, Good, HSG C

15,342 Weighted Average
15,342 64 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.3 50 0.0800 0.25 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

1.7 507 0.1100 4.97 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

5.0 557 Total

Subcatchment A6: SUBCAT A6

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr

10YR Rainfall=4.88"

Runoff Area=15,342 sf

Runoff Volume=1,976 cf

Runoff Depth=1.55"

Flow Length=557'

Tc=5.0 min

CN=WQ

0.62 cfs
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Summary for Subcatchment A7: SUBCAT A7

Runoff = 0.54 cfs @ 12.13 hrs,  Volume= 2,036 cf,  Depth= 1.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10YR Rainfall=4.88"

Area (sf) CN Description

667 98 Paved parking, HSG B
315 74 Pasture/grassland/range, Good, HSG C

15,893 61 Pasture/grassland/range, Good, HSG B

16,875 Weighted Average
16,208 61 96.05% Pervious Area

667 98 3.95% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.4 50 0.0280 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.00"

1.3 125 0.1000 1.58 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

8.7 175 Total

Subcatchment A7: SUBCAT A7

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10YR Rainfall=4.88"

Runoff Area=16,875 sf

Runoff Volume=2,036 cf

Runoff Depth=1.45"

Flow Length=175'

Tc=8.7 min

CN=WQ

0.54 cfs
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Summary for Subcatchment A8: SUBCAT A8

Runoff = 0.51 cfs @ 12.08 hrs,  Volume= 1,624 cf,  Depth= 1.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10YR Rainfall=4.88"

Area (sf) CN Description

3,234 74 Pasture/grassland/range, Good, HSG C
9,365 61 Pasture/grassland/range, Good, HSG B

12,599 Weighted Average
12,599 64 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.3 50 0.0800 0.25 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

1.0 120 0.0900 2.10 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

4.3 170 Total,  Increased to minimum Tc = 5.0 min

Subcatchment A8: SUBCAT A8

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10YR Rainfall=4.88"

Runoff Area=12,599 sf

Runoff Volume=1,624 cf

Runoff Depth=1.55"

Flow Length=170'

Tc=5.0 min

CN=WQ

0.51 cfs
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Summary for Subcatchment B1: SUBCAT B1

Runoff = 4.75 cfs @ 12.18 hrs,  Volume= 20,235 cf,  Depth= 1.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10YR Rainfall=4.88"

Area (sf) CN Description

12,804 98 Paved parking, HSG B
2,701 98 Paved parking, HSG C

38,512 61 Pasture/grassland/range, Good, HSG B
37,504 74 Pasture/grassland/range, Good, HSG C
29,340 55 Woods, Good, HSG B
4,484 70 Woods, Good, HSG C

125,345 Weighted Average
109,840 64 87.63% Pervious Area
15,505 98 12.37% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

11.7 50 0.1000 0.07 Sheet Flow, 
Woods: Dense underbrush   n= 0.800   P2= 3.00"

0.1 42 0.1300 5.41 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.5 236 0.0867 7.92 50.67 Channel Flow, 
Area= 6.4 sf  Perim= 16.0'  r= 0.40'
n= 0.030  Earth, grassed & winding

0.7 63 0.1000 1.58 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

13.0 391 Total
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Subcatchment B1: SUBCAT B1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10YR Rainfall=4.88"

Runoff Area=125,345 sf

Runoff Volume=20,235 cf

Runoff Depth=1.94"

Flow Length=391'

Tc=13.0 min

CN=WQ

4.75 cfs
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Summary for Subcatchment B2: SUBCAT B2

Runoff = 8.19 cfs @ 12.12 hrs,  Volume= 29,263 cf,  Depth= 1.61"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10YR Rainfall=4.88"

Area (sf) CN Description

5,396 98 Paved parking, HSG B
8,180 55 Woods, Good, HSG B

24,356 61 Pasture/grassland/range, Good, HSG B
47,785 55 Woods, Good, HSG B
33,933 61 Pasture/grassland/range, Good, HSG B
1,045 98 Paved parking, HSG C

13,886 74 Pasture/grassland/range, Good, HSG C
83,461 70 Woods, Good, HSG C

218,042 Weighted Average
211,601 64 97.05% Pervious Area

6,441 98 2.95% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 3 0.0830 0.10 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.00"

3.7 22 0.0830 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

1.8 25 0.1000 0.24 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

1.0 124 0.0889 2.09 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.8 70 0.0857 1.46 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

7.8 244 Total



Type III 24-hr  10YR Rainfall=4.88"Grafton DPW Highway Facility Proposed Stormwater Ca
  Printed  6/18/2018Prepared by {enter your company name here}

Page 48HydroCAD® 10.00-20  s/n 00455  © 2017 HydroCAD Software Solutions LLC

Subcatchment B2: SUBCAT B2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10YR Rainfall=4.88"

Runoff Area=218,042 sf

Runoff Volume=29,263 cf

Runoff Depth=1.61"

Flow Length=244'

Tc=7.8 min

CN=WQ

8.19 cfs
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Summary for Pond 1P: BASIN

Inflow Area = 124,118 sf, 71.53% Impervious,  Inflow Depth = 3.67"    for  10YR event
Inflow = 10.75 cfs @ 12.08 hrs,  Volume= 37,938 cf
Outflow = 9.51 cfs @ 12.06 hrs,  Volume= 37,217 cf,  Atten= 12%,  Lag= 0.0 min
Discarded = 0.03 cfs @ 12.61 hrs,  Volume= 6,544 cf
Primary = 9.48 cfs @ 12.06 hrs,  Volume= 30,673 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 493.59' @ 12.61 hrs   Surf.Area= 4,790 sf   Storage= 8,295 cf

Plug-Flow detention time= 300.7 min calculated for 37,217 cf (98% of inflow)
Center-of-Mass det. time= 288.5 min ( 1,049.8 - 761.3 )

Volume Invert Avail.Storage Storage Description

#1 491.50' 19,616 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

491.50 3,195 0 0
492.50 3,925 3,560 3,560
493.50 4,720 4,323 7,883
494.67 5,661 6,073 13,955
495.67 5,661 5,661 19,616

Device Routing     Invert Outlet Devices

#1 Discarded 491.50' 0.270 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 480.00'   

#2 Primary 492.86' 54.5' long  x 7.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.40  2.52  2.70  2.68  2.68  2.67  2.66  2.65  2.65  
2.65  2.66  2.65  2.66  2.68  2.70  2.73  2.78   

Discarded OutFlow  Max=0.03 cfs @ 12.61 hrs  HW=493.59'   (Free Discharge)
1=Exfiltration  ( Controls 0.03 cfs)

Primary OutFlow  Max=9.49 cfs @ 12.06 hrs  HW=493.04'  TW=492.89'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Weir Controls 9.49 cfs @ 0.98 fps)
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Pond 1P: BASIN

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=124,118 sf

Peak Elev=493.59'

Storage=8,295 cf

10.75 cfs

9.51 cfs

0.03 cfs

9.48 cfs
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Summary for Pond DMH-11: DMH- 11

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=12)

Inflow Area = 50,562 sf, 89.45% Impervious,  Inflow Depth = 4.29"    for  10YR event
Inflow = 5.19 cfs @ 12.08 hrs,  Volume= 18,077 cf
Outflow = 5.19 cfs @ 12.08 hrs,  Volume= 18,077 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 5.19 cfs @ 12.08 hrs,  Volume= 18,077 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 504.70' @ 12.15 hrs
Flood Elev= 506.20'

Device Routing     Invert Outlet Devices

#1 Primary 501.43' 18.0"  Round Culvert   
L= 8.7'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 501.43' / 501.40'   S= 0.0034 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

#2 Primary 503.61' 18.0"  Round Culvert   
L= 6.5'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 503.61' / 503.00'   S= 0.0938 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=5.19 cfs @ 12.08 hrs  HW=504.49'  TW=504.34'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 3.33 cfs @ 1.89 fps)
2=Culvert  (Outlet Controls 1.85 cfs @ 2.46 fps)

Pond DMH-11: DMH- 11
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Summary for Pond DMH-2: DMH-2

Inflow Area = 79,605 sf, 74.89% Impervious,  Inflow Depth = 3.72"    for  10YR event
Inflow = 6.89 cfs @ 12.09 hrs,  Volume= 24,675 cf
Outflow = 6.89 cfs @ 12.09 hrs,  Volume= 24,675 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 6.89 cfs @ 12.09 hrs,  Volume= 24,675 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 501.12' @ 12.09 hrs
Flood Elev= 505.40'

Device Routing     Invert Outlet Devices

#1 Primary 499.00' 12.0"  Round Culvert   
L= 10.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 499.00' / 498.90'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Primary 500.32' 12.0"  Round Culvert   
L= 7.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 500.32' / 499.65'   S= 0.0957 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=6.88 cfs @ 12.09 hrs  HW=501.12'  TW=493.07'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 4.82 cfs @ 6.13 fps)
2=Culvert  (Inlet Controls 2.06 cfs @ 3.05 fps)

Pond DMH-2: DMH-2
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Summary for Pond GS: GRASS SWALE

Inflow Area = 16,282 sf, 33.47% Impervious,  Inflow Depth = 2.17"    for  10YR event
Inflow = 0.79 cfs @ 12.09 hrs,  Volume= 2,940 cf
Outflow = 0.79 cfs @ 12.09 hrs,  Volume= 2,940 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.79 cfs @ 12.09 hrs,  Volume= 2,940 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 505.32' @ 12.09 hrs   Surf.Area= 3 sf   Storage= 0 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.0 min ( 790.1 - 790.1 )

Volume Invert Avail.Storage Storage Description

#1 505.30' 142 cf 246.73'L x 1.20'H Prismatoid  Z=0.4

Device Routing     Invert Outlet Devices

#1 Primary 501.00' 8.0"  Round Culvert   
L= 85.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 501.00' / 500.50'   S= 0.0059 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.35 sf   

#2 Device 1 505.30' 12.0" Horiz. Orifice/Grate X 6.00 columns   X 6 rows C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.79 cfs @ 12.09 hrs  HW=505.32'  TW=501.12'   (Dynamic Tailwater)
1=Culvert  (Passes 0.79 cfs of 2.31 cfs potential flow)

2=Orifice/Grate  (Weir Controls 0.79 cfs @ 0.42 fps)
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Pond GS: GRASS SWALE
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Summary for Pond OS: OFFSITE

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 547,541 sf, 28.60% Impervious,  Inflow Depth = 2.23"    for  10YR event
Inflow = 14.70 cfs @ 12.23 hrs,  Volume= 101,910 cf
Primary = 14.70 cfs @ 12.23 hrs,  Volume= 101,910 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3

Pond OS: OFFSITE

Inflow
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Hydrograph

Time  (hours)
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Summary for Pond RG1: Rain Garden #1

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=15)
[80] Warning: Exceeded Pond 1P by 0.01' @ 12.17 hrs (9.87 cfs 18,724 cf) 

Inflow Area = 136,717 sf, 64.94% Impervious,  Inflow Depth = 2.83"    for  10YR event
Inflow = 9.98 cfs @ 12.06 hrs,  Volume= 32,297 cf
Outflow = 1.51 cfs @ 12.61 hrs,  Volume= 32,299 cf,  Atten= 85%,  Lag= 32.5 min
Primary = 1.51 cfs @ 12.61 hrs,  Volume= 32,299 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 493.59' @ 12.61 hrs   Surf.Area= 6,607 sf   Storage= 11,791 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 113.4 min ( 934.8 - 821.4 )

Volume Invert Avail.Storage Storage Description

#1 491.50' 27,006 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

491.50 4,720 0 0
492.50 5,595 5,158 5,158
493.50 6,531 6,063 11,221
494.67 7,549 8,237 19,457
495.67 7,549 7,549 27,006

Device Routing     Invert Outlet Devices

#1 Device 3 491.50' 2.410 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 480.00'   

#2 Primary 494.40' 16.0' long  x 12.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.57  2.62  2.70  2.67  2.66  2.67  2.66  2.64   

#3 Primary 488.58' 12.0"  Round Culvert   
L= 37.5'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 488.58' / 488.00'   S= 0.0155 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#4 Device 3 492.02' 6.0" Vert. Orifice/Grate    C= 0.600   
#5 Device 3 494.40' 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=1.51 cfs @ 12.61 hrs  HW=493.59'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
3=Culvert  (Passes 1.51 cfs of 8.03 cfs potential flow)

1=Exfiltration  ( Controls 0.43 cfs)
4=Orifice/Grate  (Orifice Controls 1.08 cfs @ 5.53 fps)
5=Orifice/Grate  ( Controls 0.00 cfs)
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Pond RG1: Rain Garden #1
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Summary for Pond RG2: RAIN GARDEN #2

[80] Warning: Exceeded Pond DMH-11 by 1.52' @ 24.10 hrs (5.81 cfs 18,214 cf) 

Inflow Area = 67,437 sf, 68.05% Impervious,  Inflow Depth = 3.58"    for  10YR event
Inflow = 5.65 cfs @ 12.08 hrs,  Volume= 20,113 cf
Outflow = 3.66 cfs @ 12.18 hrs,  Volume= 20,113 cf,  Atten= 35%,  Lag= 5.6 min
Primary = 3.66 cfs @ 12.18 hrs,  Volume= 20,113 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 504.64' @ 12.18 hrs   Surf.Area= 3,104 sf   Storage= 7,050 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 221.0 min ( 984.0 - 763.0 )

Volume Invert Avail.Storage Storage Description

#1 500.50' 11,815 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

500.50 523 0 0 523
501.00 1,089 394 394 1,091
502.00 1,437 1,259 1,653 1,461
503.00 1,830 1,630 3,283 1,879
504.00 2,222 2,023 5,306 2,303
504.50 3,025 1,307 6,612 3,111
505.08 3,354 1,849 8,461 3,459
506.08 3,354 3,354 11,815 3,665

Device Routing     Invert Outlet Devices

#1 Primary 504.50' 10.0' long  x 12.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.57  2.62  2.70  2.67  2.66  2.67  2.66  2.64   

#2 Primary 497.58' 12.0"  Round Culvert   
L= 162.6'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 497.58' / 497.50'   S= 0.0005 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#3 Device 2 500.50' 2.410 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 480.00'   

#4 Device 2 504.50' 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#5 Device 2 503.32' 6.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=3.66 cfs @ 12.18 hrs  HW=504.64'  TW=0.00'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 1.38 cfs @ 0.97 fps)
2=Culvert  (Passes 2.28 cfs of 5.90 cfs potential flow)

3=Exfiltration  ( Controls 0.19 cfs)
4=Orifice/Grate  (Weir Controls 1.10 cfs @ 1.23 fps)
5=Orifice/Grate  (Orifice Controls 0.98 cfs @ 4.99 fps)
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Pond RG2: RAIN GARDEN #2
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Summary for Pond RG3: RAIN GARDEN #3

Inflow Area = 19,314 sf, 78.76% Impervious,  Inflow Depth = 3.93"    for  10YR event
Inflow = 1.86 cfs @ 12.07 hrs,  Volume= 6,330 cf
Outflow = 1.72 cfs @ 12.10 hrs,  Volume= 6,330 cf,  Atten= 8%,  Lag= 1.9 min
Discarded = 0.00 cfs @ 12.10 hrs,  Volume= 156 cf
Primary = 1.72 cfs @ 12.10 hrs,  Volume= 6,174 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 504.91' @ 12.10 hrs   Surf.Area= 0.009 ac   Storage= 0.006 af

Plug-Flow detention time= 14.3 min calculated for 6,329 cf (100% of inflow)
Center-of-Mass det. time= 14.4 min ( 770.7 - 756.3 )

Volume Invert Avail.Storage Storage Description

#1 503.90' 0.024 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

503.90 0.003 0.000 0.000
505.40 0.012 0.011 0.011
506.50 0.012 0.013 0.024

Device Routing     Invert Outlet Devices

#1 Device 3 504.15' 5.0" Vert. Orifice/Grate X 3.00 columns   
X 2 rows with 7.0" cc spacing C= 0.600   

#2 Device 3 505.00' 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Primary 500.50' 12.0"  Round CMP_Round  12"   
L= 17.7'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 500.50' / 500.30'   S= 0.0113 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

#4 Discarded 503.90' 0.270 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 480.00'   

Discarded OutFlow  Max=0.00 cfs @ 12.10 hrs  HW=504.91'   (Free Discharge)
4=Exfiltration  ( Controls 0.00 cfs)

Primary OutFlow  Max=1.71 cfs @ 12.10 hrs  HW=504.91'  TW=501.10'   (Dynamic Tailwater)
3=CMP_Round  12"  (Passes 1.71 cfs of 7.38 cfs potential flow)

1=Orifice/Grate  (Orifice Controls 1.71 cfs @ 2.96 fps)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond RG3: RAIN GARDEN #3

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

2

1

0

Inflow Area=19,314 sf

Peak Elev=504.91'

Storage=0.006 af

1.86 cfs

1.72 cfs

0.00 cfs

1.72 cfs
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Summary for Link 1L: OVERLAND FLOW

Inflow Area = 136,717 sf, 64.94% Impervious,  Inflow Depth = 2.83"    for  10YR event
Inflow = 1.51 cfs @ 12.61 hrs,  Volume= 32,299 cf
Primary = 1.51 cfs @ 12.69 hrs,  Volume= 32,299 cf,  Atten= 0%,  Lag= 5.0 min

Primary outflow = Inflow delayed by 5.0 min, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link 1L: OVERLAND FLOW

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

1

0

Inflow Area=136,717 sf

delayed by 5.0 min

1.51 cfs

1.51 cfs
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Summary for Link 2L: OVERLAND FLOW

Inflow Area = 67,437 sf, 68.05% Impervious,  Inflow Depth = 3.58"    for  10YR event
Inflow = 3.66 cfs @ 12.18 hrs,  Volume= 20,113 cf
Primary = 3.66 cfs @ 12.26 hrs,  Volume= 20,113 cf,  Atten= 0%,  Lag= 5.1 min

Primary outflow = Inflow delayed by 5.0 min, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link 2L: OVERLAND FLOW

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=67,437 sf

delayed by 5.0 min

3.66 cfs

3.66 cfs
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=44,009 sf   88.51% Impervious   Runoff Depth=5.47"Subcatchment A1: SUBCAT A1.1 & A1.2
   Flow Length=134'   Tc=5.9 min   CN=WQ   Runoff=5.67 cfs  20,070 cf

Runoff Area=50,562 sf   89.45% Impervious   Runoff Depth=5.53"Subcatchment A2: SUBCAT A2
   Flow Length=124'   Tc=5.6 min   CN=WQ   Runoff=6.66 cfs  23,298 cf

Runoff Area=19,314 sf   78.76% Impervious   Runoff Depth=5.12"Subcatchment A3: SUBCAT A3
   Flow Length=103'   Slope=0.0194 '/'   Tc=5.0 min   CN=WQ   Runoff=2.42 cfs  8,244 cf

Runoff Area=16,282 sf   33.47% Impervious   Runoff Depth=3.06"Subcatchment A4: SUBCAT A4
   Flow Length=72'   Tc=6.2 min   CN=WQ   Runoff=1.17 cfs  4,153 cf

Runoff Area=29,171 sf   100.00% Impervious   Runoff Depth=5.93"Subcatchment A5: Roof Runoff
   Flow Length=600'   Tc=5.0 min   CN=98   Runoff=4.20 cfs  14,419 cf

Runoff Area=15,342 sf   0.00% Impervious   Runoff Depth=2.43"Subcatchment A6: SUBCAT A6
   Flow Length=557'   Tc=5.0 min   CN=WQ   Runoff=1.01 cfs  3,105 cf

Runoff Area=16,875 sf   3.95% Impervious   Runoff Depth=2.29"Subcatchment A7: SUBCAT A7
   Flow Length=175'   Tc=8.7 min   CN=WQ   Runoff=0.90 cfs  3,225 cf

Runoff Area=12,599 sf   0.00% Impervious   Runoff Depth=2.43"Subcatchment A8: SUBCAT A8
   Flow Length=170'   Tc=5.0 min   CN=WQ   Runoff=0.83 cfs  2,552 cf

Runoff Area=125,345 sf   12.37% Impervious   Runoff Depth=2.86"Subcatchment B1: SUBCAT B1
   Flow Length=391'   Tc=13.0 min   CN=WQ   Runoff=7.26 cfs  29,922 cf

Runoff Area=218,042 sf   2.95% Impervious   Runoff Depth=2.49"Subcatchment B2: SUBCAT B2
   Flow Length=244'   Tc=7.8 min   CN=WQ   Runoff=13.20 cfs  45,325 cf

Peak Elev=494.16'  Storage=11,152 cf   Inflow=14.31 cfs  49,831 cfPond 1P: BASIN
   Discarded=0.04 cfs  6,669 cf   Primary=10.42 cfs  42,836 cf   Outflow=10.46 cfs  49,109 cf

Peak Elev=504.90'   Inflow=6.66 cfs  23,298 cfPond DMH-11: DMH- 11
   Outflow=6.66 cfs  23,298 cf

Peak Elev=501.70'   Inflow=9.17 cfs  32,307 cfPond DMH-2: DMH-2
   Outflow=9.17 cfs  32,307 cf

Peak Elev=505.32'  Storage=0 cf   Inflow=1.17 cfs  4,153 cfPond GS: GRASS SWALE
   Outflow=1.17 cfs  4,153 cf

   Inflow=26.56 cfs  147,158 cfPond OS: OFFSITE
   Primary=26.56 cfs  147,158 cf

Peak Elev=494.16'  Storage=15,692 cf   Inflow=10.94 cfs  45,387 cfPond RG1: Rain Garden #1
   Outflow=1.77 cfs  45,388 cf
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Peak Elev=504.75'  Storage=7,382 cf   Inflow=7.44 cfs  26,523 cfPond RG2: RAIN GARDEN #2
   Outflow=6.97 cfs  26,523 cf

Peak Elev=505.03'  Storage=0.007 af   Inflow=2.42 cfs  8,244 cfPond RG3: RAIN GARDEN #3
   Discarded=0.00 cfs  159 cf   Primary=2.34 cfs  8,085 cf   Outflow=2.35 cfs  8,244 cf

  delayed by 5.0 min   Inflow=1.77 cfs  45,388 cfLink 1L: OVERLAND FLOW
   Primary=1.77 cfs  45,388 cf

  delayed by 5.0 min   Inflow=6.97 cfs  26,523 cfLink 2L: OVERLAND FLOW
   Primary=6.96 cfs  26,523 cf

Total Runoff Area = 547,541 sf   Runoff Volume = 154,312 cf   Average Runoff Depth = 3.38"
71.40% Pervious = 390,917 sf     28.60% Impervious = 156,624 sf
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Summary for Subcatchment A1: SUBCAT A1.1 & A1.2

Runoff = 5.67 cfs @ 12.08 hrs,  Volume= 20,070 cf,  Depth= 5.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.17"

Area (sf) CN Description

38,954 98 Paved parking, HSG B
3,186 61 Pasture/grassland/range, Good, HSG B
1,869 55 Woods, Good, HSG B

44,009 Weighted Average
5,055 59 11.49% Pervious Area

38,954 98 88.51% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 33 0.0900 0.11 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

0.6 42 0.0197 1.11 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.3 59 0.0197 2.85 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

5.9 134 Total

Subcatchment A1: SUBCAT A1.1 & A1.2

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr

25YR Rainfall=6.17"

Runoff Area=44,009 sf

Runoff Volume=20,070 cf

Runoff Depth=5.47"

Flow Length=134'

Tc=5.9 min

CN=WQ

5.67 cfs
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Summary for Subcatchment A2: SUBCAT A2

Runoff = 6.66 cfs @ 12.08 hrs,  Volume= 23,298 cf,  Depth= 5.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.17"

Area (sf) CN Description

45,226 98 Paved parking, HSG C
5,336 61 Pasture/grassland/range, Good, HSG B

50,562 Weighted Average
5,336 61 10.55% Pervious Area

45,226 98 89.45% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.2 57 0.0340 0.18 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

0.4 67 0.0150 2.49 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

5.6 124 Total

Subcatchment A2: SUBCAT A2

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr

25YR Rainfall=6.17"

Runoff Area=50,562 sf

Runoff Volume=23,298 cf

Runoff Depth=5.53"

Flow Length=124'

Tc=5.6 min

CN=WQ

6.66 cfs
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Summary for Subcatchment A3: SUBCAT A3

Runoff = 2.42 cfs @ 12.07 hrs,  Volume= 8,244 cf,  Depth= 5.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.17"

Area (sf) CN Description

15,211 98 Paved parking, HSG C
4,103 61 Pasture/grassland/range, Good, HSG B

19,314 Weighted Average
4,103 61 21.24% Pervious Area

15,211 98 78.76% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 75 0.0194 1.24 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.2 28 0.0194 2.83 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.2 103 Total,  Increased to minimum Tc = 5.0 min

Subcatchment A3: SUBCAT A3

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr

25YR Rainfall=6.17"

Runoff Area=19,314 sf

Runoff Volume=8,244 cf

Runoff Depth=5.12"

Flow Length=103'

Slope=0.0194 '/'

Tc=5.0 min

CN=WQ

2.42 cfs
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Summary for Subcatchment A4: SUBCAT A4

Runoff = 1.17 cfs @ 12.09 hrs,  Volume= 4,153 cf,  Depth= 3.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.17"

Area (sf) CN Description

5,449 98 Paved parking, HSG C
10,833 55 Woods, Good, HSG B

16,282 Weighted Average
10,833 55 66.53% Pervious Area
5,449 98 33.47% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.9 50 0.0500 0.14 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.00"

0.3 22 0.0260 1.13 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

6.2 72 Total

Subcatchment A4: SUBCAT A4

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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0

Type III 24-hr

25YR Rainfall=6.17"

Runoff Area=16,282 sf

Runoff Volume=4,153 cf

Runoff Depth=3.06"

Flow Length=72'

Tc=6.2 min

CN=WQ

1.17 cfs
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Summary for Subcatchment A5: Roof Runoff

Runoff = 4.20 cfs @ 12.07 hrs,  Volume= 14,419 cf,  Depth= 5.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.17"

Area (sf) CN Description

29,171 98 Paved parking, HSG C

29,171 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 500 0.0500 10.14 7.97 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

0.7 100 0.0833 2.36 Sheet Flow, Roof
Smooth surfaces   n= 0.011   P2= 3.00"

1.5 600 Total,  Increased to minimum Tc = 5.0 min

Subcatchment A5: Roof Runoff

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr

25YR Rainfall=6.17"

Runoff Area=29,171 sf

Runoff Volume=14,419 cf

Runoff Depth=5.93"

Flow Length=600'

Tc=5.0 min

CN=98

4.20 cfs
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Summary for Subcatchment A6: SUBCAT A6

Runoff = 1.01 cfs @ 12.08 hrs,  Volume= 3,105 cf,  Depth= 2.43"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.17"

Area (sf) CN Description

11,429 61 Pasture/grassland/range, Good, HSG B
3,913 74 Pasture/grassland/range, Good, HSG C

15,342 Weighted Average
15,342 64 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.3 50 0.0800 0.25 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

1.7 507 0.1100 4.97 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

5.0 557 Total

Subcatchment A6: SUBCAT A6

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr

25YR Rainfall=6.17"

Runoff Area=15,342 sf

Runoff Volume=3,105 cf

Runoff Depth=2.43"

Flow Length=557'

Tc=5.0 min

CN=WQ

1.01 cfs
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Summary for Subcatchment A7: SUBCAT A7

Runoff = 0.90 cfs @ 12.13 hrs,  Volume= 3,225 cf,  Depth= 2.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.17"

Area (sf) CN Description

667 98 Paved parking, HSG B
315 74 Pasture/grassland/range, Good, HSG C

15,893 61 Pasture/grassland/range, Good, HSG B

16,875 Weighted Average
16,208 61 96.05% Pervious Area

667 98 3.95% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.4 50 0.0280 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.00"

1.3 125 0.1000 1.58 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

8.7 175 Total

Subcatchment A7: SUBCAT A7

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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0

Type III 24-hr

25YR Rainfall=6.17"

Runoff Area=16,875 sf

Runoff Volume=3,225 cf

Runoff Depth=2.29"

Flow Length=175'

Tc=8.7 min

CN=WQ

0.90 cfs
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Summary for Subcatchment A8: SUBCAT A8

Runoff = 0.83 cfs @ 12.08 hrs,  Volume= 2,552 cf,  Depth= 2.43"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.17"

Area (sf) CN Description

3,234 74 Pasture/grassland/range, Good, HSG C
9,365 61 Pasture/grassland/range, Good, HSG B

12,599 Weighted Average
12,599 64 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.3 50 0.0800 0.25 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

1.0 120 0.0900 2.10 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

4.3 170 Total,  Increased to minimum Tc = 5.0 min

Subcatchment A8: SUBCAT A8

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr

25YR Rainfall=6.17"

Runoff Area=12,599 sf

Runoff Volume=2,552 cf

Runoff Depth=2.43"

Flow Length=170'

Tc=5.0 min

CN=WQ

0.83 cfs
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Summary for Subcatchment B1: SUBCAT B1

Runoff = 7.26 cfs @ 12.18 hrs,  Volume= 29,922 cf,  Depth= 2.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.17"

Area (sf) CN Description

12,804 98 Paved parking, HSG B
2,701 98 Paved parking, HSG C

38,512 61 Pasture/grassland/range, Good, HSG B
37,504 74 Pasture/grassland/range, Good, HSG C
29,340 55 Woods, Good, HSG B
4,484 70 Woods, Good, HSG C

125,345 Weighted Average
109,840 64 87.63% Pervious Area
15,505 98 12.37% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

11.7 50 0.1000 0.07 Sheet Flow, 
Woods: Dense underbrush   n= 0.800   P2= 3.00"

0.1 42 0.1300 5.41 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.5 236 0.0867 7.92 50.67 Channel Flow, 
Area= 6.4 sf  Perim= 16.0'  r= 0.40'
n= 0.030  Earth, grassed & winding

0.7 63 0.1000 1.58 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

13.0 391 Total
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Subcatchment B1: SUBCAT B1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr

25YR Rainfall=6.17"

Runoff Area=125,345 sf

Runoff Volume=29,922 cf

Runoff Depth=2.86"

Flow Length=391'

Tc=13.0 min

CN=WQ

7.26 cfs
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Summary for Subcatchment B2: SUBCAT B2

Runoff = 13.20 cfs @ 12.12 hrs,  Volume= 45,325 cf,  Depth= 2.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25YR Rainfall=6.17"

Area (sf) CN Description

5,396 98 Paved parking, HSG B
8,180 55 Woods, Good, HSG B

24,356 61 Pasture/grassland/range, Good, HSG B
47,785 55 Woods, Good, HSG B
33,933 61 Pasture/grassland/range, Good, HSG B
1,045 98 Paved parking, HSG C

13,886 74 Pasture/grassland/range, Good, HSG C
83,461 70 Woods, Good, HSG C

218,042 Weighted Average
211,601 64 97.05% Pervious Area

6,441 98 2.95% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 3 0.0830 0.10 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.00"

3.7 22 0.0830 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

1.8 25 0.1000 0.24 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

1.0 124 0.0889 2.09 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.8 70 0.0857 1.46 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

7.8 244 Total
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Subcatchment B2: SUBCAT B2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25YR Rainfall=6.17"

Runoff Area=218,042 sf

Runoff Volume=45,325 cf

Runoff Depth=2.49"

Flow Length=244'

Tc=7.8 min

CN=WQ

13.20 cfs
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Summary for Pond 1P: BASIN

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=188)

Inflow Area = 124,118 sf, 71.53% Impervious,  Inflow Depth = 4.82"    for  25YR event
Inflow = 14.31 cfs @ 12.08 hrs,  Volume= 49,831 cf
Outflow = 10.46 cfs @ 12.19 hrs,  Volume= 49,109 cf,  Atten= 27%,  Lag= 6.5 min
Discarded = 0.04 cfs @ 12.70 hrs,  Volume= 6,669 cf
Primary = 10.42 cfs @ 12.19 hrs,  Volume= 42,836 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 494.16' @ 12.70 hrs   Surf.Area= 5,248 sf   Storage= 11,152 cf

Plug-Flow detention time= 249.0 min calculated for 49,102 cf (99% of inflow)
Center-of-Mass det. time= 239.9 min ( 999.0 - 759.1 )

Volume Invert Avail.Storage Storage Description

#1 491.50' 19,616 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

491.50 3,195 0 0
492.50 3,925 3,560 3,560
493.50 4,720 4,323 7,883
494.67 5,661 6,073 13,955
495.67 5,661 5,661 19,616

Device Routing     Invert Outlet Devices

#1 Discarded 491.50' 0.270 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 480.00'   

#2 Primary 492.86' 54.5' long  x 7.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.40  2.52  2.70  2.68  2.68  2.67  2.66  2.65  2.65  
2.65  2.66  2.65  2.66  2.68  2.70  2.73  2.78   

Discarded OutFlow  Max=0.04 cfs @ 12.70 hrs  HW=494.16'   (Free Discharge)
1=Exfiltration  ( Controls 0.04 cfs)

Primary OutFlow  Max=0.00 cfs @ 12.19 hrs  HW=493.75'  TW=493.76'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 1P: BASIN

Inflow
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Primary

Hydrograph

Time  (hours)
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Inflow Area=124,118 sf

Peak Elev=494.16'

Storage=11,152 cf

14.31 cfs

10.46 cfs

0.04 cfs

10.42 cfs
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Summary for Pond DMH-11: DMH- 11

Inflow Area = 50,562 sf, 89.45% Impervious,  Inflow Depth = 5.53"    for  25YR event
Inflow = 6.66 cfs @ 12.08 hrs,  Volume= 23,298 cf
Outflow = 6.66 cfs @ 12.08 hrs,  Volume= 23,298 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 6.66 cfs @ 12.08 hrs,  Volume= 23,298 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 504.90' @ 12.09 hrs
Flood Elev= 506.20'

Device Routing     Invert Outlet Devices

#1 Primary 501.43' 18.0"  Round Culvert   
L= 8.7'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 501.43' / 501.40'   S= 0.0034 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

#2 Primary 503.61' 18.0"  Round Culvert   
L= 6.5'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 503.61' / 503.00'   S= 0.0938 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=6.66 cfs @ 12.08 hrs  HW=504.90'  TW=504.72'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 3.51 cfs @ 1.99 fps)
2=Culvert  (Outlet Controls 3.14 cfs @ 2.62 fps)

Pond DMH-11: DMH- 11
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Time  (hours)
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Summary for Pond DMH-2: DMH-2

Inflow Area = 79,605 sf, 74.89% Impervious,  Inflow Depth = 4.87"    for  25YR event
Inflow = 9.17 cfs @ 12.09 hrs,  Volume= 32,307 cf
Outflow = 9.17 cfs @ 12.09 hrs,  Volume= 32,307 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 9.17 cfs @ 12.09 hrs,  Volume= 32,307 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 501.70' @ 12.09 hrs
Flood Elev= 505.40'

Device Routing     Invert Outlet Devices

#1 Primary 499.00' 12.0"  Round Culvert   
L= 10.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 499.00' / 498.90'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Primary 500.32' 12.0"  Round Culvert   
L= 7.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 500.32' / 499.65'   S= 0.0957 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=9.15 cfs @ 12.09 hrs  HW=501.70'  TW=493.38'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 5.61 cfs @ 7.14 fps)
2=Culvert  (Inlet Controls 3.54 cfs @ 4.51 fps)

Pond DMH-2: DMH-2
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Summary for Pond GS: GRASS SWALE

Inflow Area = 16,282 sf, 33.47% Impervious,  Inflow Depth = 3.06"    for  25YR event
Inflow = 1.17 cfs @ 12.09 hrs,  Volume= 4,153 cf
Outflow = 1.17 cfs @ 12.09 hrs,  Volume= 4,153 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.17 cfs @ 12.09 hrs,  Volume= 4,153 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 505.32' @ 12.09 hrs   Surf.Area= 4 sf   Storage= 0 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.0 min ( 790.7 - 790.7 )

Volume Invert Avail.Storage Storage Description

#1 505.30' 142 cf 246.73'L x 1.20'H Prismatoid  Z=0.4

Device Routing     Invert Outlet Devices

#1 Primary 501.00' 8.0"  Round Culvert   
L= 85.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 501.00' / 500.50'   S= 0.0059 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.35 sf   

#2 Device 1 505.30' 12.0" Horiz. Orifice/Grate X 6.00 columns   X 6 rows C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=1.16 cfs @ 12.09 hrs  HW=505.32'  TW=501.69'   (Dynamic Tailwater)
1=Culvert  (Passes 1.16 cfs of 2.16 cfs potential flow)

2=Orifice/Grate  (Weir Controls 1.16 cfs @ 0.48 fps)
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Pond GS: GRASS SWALE

Inflow
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Summary for Pond OS: OFFSITE

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 547,541 sf, 28.60% Impervious,  Inflow Depth = 3.23"    for  25YR event
Inflow = 26.56 cfs @ 12.17 hrs,  Volume= 147,158 cf
Primary = 26.56 cfs @ 12.17 hrs,  Volume= 147,158 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3

Pond OS: OFFSITE
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Time  (hours)
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Summary for Pond RG1: Rain Garden #1

[80] Warning: Exceeded Pond 1P by 0.02' @ 12.13 hrs (27.08 cfs 51,835 cf) 

Inflow Area = 136,717 sf, 64.94% Impervious,  Inflow Depth = 3.98"    for  25YR event
Inflow = 10.94 cfs @ 12.15 hrs,  Volume= 45,387 cf
Outflow = 1.77 cfs @ 12.69 hrs,  Volume= 45,388 cf,  Atten= 84%,  Lag= 32.4 min
Primary = 1.77 cfs @ 12.69 hrs,  Volume= 45,388 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 494.16' @ 12.69 hrs   Surf.Area= 7,102 sf   Storage= 15,692 cf

Plug-Flow detention time= 124.5 min calculated for 45,382 cf (100% of inflow)
Center-of-Mass det. time= 124.5 min ( 950.6 - 826.1 )

Volume Invert Avail.Storage Storage Description

#1 491.50' 27,006 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

491.50 4,720 0 0
492.50 5,595 5,158 5,158
493.50 6,531 6,063 11,221
494.67 7,549 8,237 19,457
495.67 7,549 7,549 27,006

Device Routing     Invert Outlet Devices

#1 Device 3 491.50' 2.410 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 480.00'   

#2 Primary 494.40' 16.0' long  x 12.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.57  2.62  2.70  2.67  2.66  2.67  2.66  2.64   

#3 Primary 488.58' 12.0"  Round Culvert   
L= 37.5'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 488.58' / 488.00'   S= 0.0155 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#4 Device 3 492.02' 6.0" Vert. Orifice/Grate    C= 0.600   
#5 Device 3 494.40' 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=1.77 cfs @ 12.69 hrs  HW=494.16'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
3=Culvert  (Passes 1.77 cfs of 8.52 cfs potential flow)

1=Exfiltration  ( Controls 0.47 cfs)
4=Orifice/Grate  (Orifice Controls 1.30 cfs @ 6.61 fps)
5=Orifice/Grate  ( Controls 0.00 cfs)
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Pond RG1: Rain Garden #1

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

12

11

10

9

8

7

6

5

4

3

2

1

0

Inflow Area=136,717 sf

Peak Elev=494.16'

Storage=15,692 cf

10.94 cfs

1.77 cfs



Type III 24-hr  25YR Rainfall=6.17"Grafton DPW Highway Facility Proposed Stormwater Ca
  Printed  6/18/2018Prepared by {enter your company name here}

Page 87HydroCAD® 10.00-20  s/n 00455  © 2017 HydroCAD Software Solutions LLC

Summary for Pond RG2: RAIN GARDEN #2

[80] Warning: Exceeded Pond DMH-11 by 1.73' @ 24.13 hrs (6.97 cfs 23,250 cf) 

Inflow Area = 67,437 sf, 68.05% Impervious,  Inflow Depth = 4.72"    for  25YR event
Inflow = 7.44 cfs @ 12.08 hrs,  Volume= 26,523 cf
Outflow = 6.97 cfs @ 12.11 hrs,  Volume= 26,523 cf,  Atten= 6%,  Lag= 1.9 min
Primary = 6.97 cfs @ 12.11 hrs,  Volume= 26,523 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 504.75' @ 12.11 hrs   Surf.Area= 3,164 sf   Storage= 7,382 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 189.1 min ( 950.2 - 761.1 )

Volume Invert Avail.Storage Storage Description

#1 500.50' 11,815 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

500.50 523 0 0 523
501.00 1,089 394 394 1,091
502.00 1,437 1,259 1,653 1,461
503.00 1,830 1,630 3,283 1,879
504.00 2,222 2,023 5,306 2,303
504.50 3,025 1,307 6,612 3,111
505.08 3,354 1,849 8,461 3,459
506.08 3,354 3,354 11,815 3,665

Device Routing     Invert Outlet Devices

#1 Primary 504.50' 10.0' long  x 12.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.57  2.62  2.70  2.67  2.66  2.67  2.66  2.64   

#2 Primary 497.58' 12.0"  Round Culvert   
L= 162.6'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 497.58' / 497.50'   S= 0.0005 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#3 Device 2 500.50' 2.410 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 480.00'   

#4 Device 2 504.50' 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#5 Device 2 503.32' 6.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=6.96 cfs @ 12.11 hrs  HW=504.75'  TW=0.00'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 3.19 cfs @ 1.29 fps)
2=Culvert  (Passes 3.76 cfs of 5.95 cfs potential flow)

3=Exfiltration  ( Controls 0.20 cfs)
4=Orifice/Grate  (Weir Controls 2.54 cfs @ 1.63 fps)
5=Orifice/Grate  (Orifice Controls 1.03 cfs @ 5.23 fps)
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Pond RG2: RAIN GARDEN #2
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Summary for Pond RG3: RAIN GARDEN #3

Inflow Area = 19,314 sf, 78.76% Impervious,  Inflow Depth = 5.12"    for  25YR event
Inflow = 2.42 cfs @ 12.07 hrs,  Volume= 8,244 cf
Outflow = 2.35 cfs @ 12.09 hrs,  Volume= 8,244 cf,  Atten= 3%,  Lag= 1.2 min
Discarded = 0.00 cfs @ 12.09 hrs,  Volume= 159 cf
Primary = 2.34 cfs @ 12.09 hrs,  Volume= 8,085 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 505.03' @ 12.09 hrs   Surf.Area= 0.010 ac   Storage= 0.007 af

Plug-Flow detention time= 11.7 min calculated for 8,243 cf (100% of inflow)
Center-of-Mass det. time= 11.8 min ( 765.6 - 753.8 )

Volume Invert Avail.Storage Storage Description

#1 503.90' 0.024 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

503.90 0.003 0.000 0.000
505.40 0.012 0.011 0.011
506.50 0.012 0.013 0.024

Device Routing     Invert Outlet Devices

#1 Device 3 504.15' 5.0" Vert. Orifice/Grate X 3.00 columns   
X 2 rows with 7.0" cc spacing C= 0.600   

#2 Device 3 505.00' 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Primary 500.50' 12.0"  Round CMP_Round  12"   
L= 17.7'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 500.50' / 500.30'   S= 0.0113 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

#4 Discarded 503.90' 0.270 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 480.00'   

Discarded OutFlow  Max=0.00 cfs @ 12.09 hrs  HW=505.03'   (Free Discharge)
4=Exfiltration  ( Controls 0.00 cfs)

Primary OutFlow  Max=2.34 cfs @ 12.09 hrs  HW=505.03'  TW=501.70'   (Dynamic Tailwater)
3=CMP_Round  12"  (Passes 2.34 cfs of 6.91 cfs potential flow)

1=Orifice/Grate  (Orifice Controls 2.21 cfs @ 3.05 fps)
2=Orifice/Grate  (Weir Controls 0.13 cfs @ 0.61 fps)
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Pond RG3: RAIN GARDEN #3
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Summary for Link 1L: OVERLAND FLOW

Inflow Area = 136,717 sf, 64.94% Impervious,  Inflow Depth = 3.98"    for  25YR event
Inflow = 1.77 cfs @ 12.69 hrs,  Volume= 45,388 cf
Primary = 1.77 cfs @ 12.77 hrs,  Volume= 45,388 cf,  Atten= 0%,  Lag= 5.0 min

Primary outflow = Inflow delayed by 5.0 min, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link 1L: OVERLAND FLOW

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

1

0

Inflow Area=136,717 sf

delayed by 5.0 min

1.77 cfs

1.77 cfs
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Summary for Link 2L: OVERLAND FLOW

Inflow Area = 67,437 sf, 68.05% Impervious,  Inflow Depth = 4.72"    for  25YR event
Inflow = 6.97 cfs @ 12.11 hrs,  Volume= 26,523 cf
Primary = 6.96 cfs @ 12.20 hrs,  Volume= 26,523 cf,  Atten= 0%,  Lag= 5.0 min

Primary outflow = Inflow delayed by 5.0 min, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link 2L: OVERLAND FLOW

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=67,437 sf

delayed by 5.0 min

6.97 cfs

6.96 cfs



Type III 24-hr  100YR Rainfall=8.82"Grafton DPW Highway Facility Proposed Stormwater C
  Printed  6/18/2018Prepared by {enter your company name here}

Page 93HydroCAD® 10.00-20  s/n 00455  © 2017 HydroCAD Software Solutions LLC

Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=44,009 sf   88.51% Impervious   Runoff Depth=8.03"Subcatchment A1: SUBCAT A1.1 & A1.2
   Flow Length=134'   Tc=5.9 min   CN=WQ   Runoff=8.29 cfs  29,458 cf

Runoff Area=50,562 sf   89.45% Impervious   Runoff Depth=8.10"Subcatchment A2: SUBCAT A2
   Flow Length=124'   Tc=5.6 min   CN=WQ   Runoff=9.71 cfs  34,150 cf

Runoff Area=19,314 sf   78.76% Impervious   Runoff Depth=7.62"Subcatchment A3: SUBCAT A3
   Flow Length=103'   Slope=0.0194 '/'   Tc=5.0 min   CN=WQ   Runoff=3.60 cfs  12,271 cf

Runoff Area=16,282 sf   33.47% Impervious   Runoff Depth=5.11"Subcatchment A4: SUBCAT A4
   Flow Length=72'   Tc=6.2 min   CN=WQ   Runoff=2.02 cfs  6,928 cf

Runoff Area=29,171 sf   100.00% Impervious   Runoff Depth=8.58"Subcatchment A5: Roof Runoff
   Flow Length=600'   Tc=5.0 min   CN=98   Runoff=6.01 cfs  20,857 cf

Runoff Area=15,342 sf   0.00% Impervious   Runoff Depth=4.49"Subcatchment A6: SUBCAT A6
   Flow Length=557'   Tc=5.0 min   CN=WQ   Runoff=1.91 cfs  5,734 cf

Runoff Area=16,875 sf   3.95% Impervious   Runoff Depth=4.29"Subcatchment A7: SUBCAT A7
   Flow Length=175'   Tc=8.7 min   CN=WQ   Runoff=1.74 cfs  6,031 cf

Runoff Area=12,599 sf   0.00% Impervious   Runoff Depth=4.49"Subcatchment A8: SUBCAT A8
   Flow Length=170'   Tc=5.0 min   CN=WQ   Runoff=1.57 cfs  4,712 cf

Runoff Area=125,345 sf   12.37% Impervious   Runoff Depth=4.98"Subcatchment B1: SUBCAT B1
   Flow Length=391'   Tc=13.0 min   CN=WQ   Runoff=12.93 cfs  52,035 cf

Runoff Area=218,042 sf   2.95% Impervious   Runoff Depth=4.55"Subcatchment B2: SUBCAT B2
   Flow Length=244'   Tc=7.8 min   CN=WQ   Runoff=24.70 cfs  82,653 cf

Peak Elev=494.66'  Storage=13,925 cf   Inflow=21.45 cfs  75,085 cfPond 1P: BASIN
   Discarded=0.04 cfs  6,825 cf   Primary=24.73 cfs  69,231 cf   Outflow=24.56 cfs  74,314 cf

Peak Elev=505.17'   Inflow=9.71 cfs  34,150 cfPond DMH-11: DMH- 11
   Outflow=9.71 cfs  34,150 cf

Peak Elev=503.43'   Inflow=13.60 cfs  48,494 cfPond DMH-2: DMH-2
   Outflow=13.60 cfs  48,494 cf

Peak Elev=505.95'  Storage=42 cf   Inflow=2.02 cfs  6,928 cfPond GS: GRASS SWALE
   Outflow=2.11 cfs  6,929 cf

   Inflow=47.00 cfs  248,816 cfPond OS: OFFSITE
   Primary=47.00 cfs  248,816 cf

Peak Elev=494.66'  Storage=19,416 cf   Inflow=26.13 cfs  73,943 cfPond RG1: Rain Garden #1
   Outflow=10.40 cfs  73,947 cf
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Peak Elev=504.85'  Storage=7,705 cf   Inflow=11.26 cfs  40,181 cfPond RG2: RAIN GARDEN #2
   Outflow=10.92 cfs  40,181 cf

Peak Elev=505.13'  Storage=0.008 af   Inflow=3.60 cfs  12,271 cfPond RG3: RAIN GARDEN #3
   Discarded=0.00 cfs  164 cf   Primary=3.57 cfs  12,107 cf   Outflow=3.57 cfs  12,271 cf

  delayed by 5.0 min   Inflow=10.40 cfs  73,947 cfLink 1L: OVERLAND FLOW
   Primary=10.38 cfs  73,947 cf

  delayed by 5.0 min   Inflow=10.92 cfs  40,181 cfLink 2L: OVERLAND FLOW
   Primary=10.90 cfs  40,181 cf

Total Runoff Area = 547,541 sf   Runoff Volume = 254,829 cf   Average Runoff Depth = 5.58"
71.40% Pervious = 390,917 sf     28.60% Impervious = 156,624 sf
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Summary for Subcatchment A1: SUBCAT A1.1 & A1.2

Runoff = 8.29 cfs @ 12.08 hrs,  Volume= 29,458 cf,  Depth= 8.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.82"

Area (sf) CN Description

38,954 98 Paved parking, HSG B
3,186 61 Pasture/grassland/range, Good, HSG B
1,869 55 Woods, Good, HSG B

44,009 Weighted Average
5,055 59 11.49% Pervious Area

38,954 98 88.51% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 33 0.0900 0.11 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

0.6 42 0.0197 1.11 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.3 59 0.0197 2.85 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

5.9 134 Total

Subcatchment A1: SUBCAT A1.1 & A1.2

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr

100YR Rainfall=8.82"

Runoff Area=44,009 sf

Runoff Volume=29,458 cf

Runoff Depth=8.03"

Flow Length=134'

Tc=5.9 min

CN=WQ

8.29 cfs
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Summary for Subcatchment A2: SUBCAT A2

Runoff = 9.71 cfs @ 12.08 hrs,  Volume= 34,150 cf,  Depth= 8.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.82"

Area (sf) CN Description

45,226 98 Paved parking, HSG C
5,336 61 Pasture/grassland/range, Good, HSG B

50,562 Weighted Average
5,336 61 10.55% Pervious Area

45,226 98 89.45% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.2 57 0.0340 0.18 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

0.4 67 0.0150 2.49 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

5.6 124 Total

Subcatchment A2: SUBCAT A2

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr

100YR Rainfall=8.82"

Runoff Area=50,562 sf

Runoff Volume=34,150 cf

Runoff Depth=8.10"

Flow Length=124'

Tc=5.6 min

CN=WQ

9.71 cfs
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Summary for Subcatchment A3: SUBCAT A3

Runoff = 3.60 cfs @ 12.07 hrs,  Volume= 12,271 cf,  Depth= 7.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.82"

Area (sf) CN Description

15,211 98 Paved parking, HSG C
4,103 61 Pasture/grassland/range, Good, HSG B

19,314 Weighted Average
4,103 61 21.24% Pervious Area

15,211 98 78.76% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 75 0.0194 1.24 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.2 28 0.0194 2.83 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.2 103 Total,  Increased to minimum Tc = 5.0 min

Subcatchment A3: SUBCAT A3

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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0

Type III 24-hr

100YR Rainfall=8.82"

Runoff Area=19,314 sf

Runoff Volume=12,271 cf

Runoff Depth=7.62"

Flow Length=103'

Slope=0.0194 '/'

Tc=5.0 min

CN=WQ

3.60 cfs
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Summary for Subcatchment A4: SUBCAT A4

Runoff = 2.02 cfs @ 12.09 hrs,  Volume= 6,928 cf,  Depth= 5.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.82"

Area (sf) CN Description

5,449 98 Paved parking, HSG C
10,833 55 Woods, Good, HSG B

16,282 Weighted Average
10,833 55 66.53% Pervious Area
5,449 98 33.47% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.9 50 0.0500 0.14 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.00"

0.3 22 0.0260 1.13 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

6.2 72 Total

Subcatchment A4: SUBCAT A4

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

2
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0

Type III 24-hr

100YR Rainfall=8.82"

Runoff Area=16,282 sf

Runoff Volume=6,928 cf

Runoff Depth=5.11"

Flow Length=72'

Tc=6.2 min

CN=WQ

2.02 cfs
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Summary for Subcatchment A5: Roof Runoff

Runoff = 6.01 cfs @ 12.07 hrs,  Volume= 20,857 cf,  Depth= 8.58"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.82"

Area (sf) CN Description

29,171 98 Paved parking, HSG C

29,171 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 500 0.0500 10.14 7.97 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

0.7 100 0.0833 2.36 Sheet Flow, Roof
Smooth surfaces   n= 0.011   P2= 3.00"

1.5 600 Total,  Increased to minimum Tc = 5.0 min

Subcatchment A5: Roof Runoff

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr

100YR Rainfall=8.82"

Runoff Area=29,171 sf

Runoff Volume=20,857 cf

Runoff Depth=8.58"

Flow Length=600'

Tc=5.0 min

CN=98

6.01 cfs
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Summary for Subcatchment A6: SUBCAT A6

Runoff = 1.91 cfs @ 12.08 hrs,  Volume= 5,734 cf,  Depth= 4.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.82"

Area (sf) CN Description

11,429 61 Pasture/grassland/range, Good, HSG B
3,913 74 Pasture/grassland/range, Good, HSG C

15,342 Weighted Average
15,342 64 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.3 50 0.0800 0.25 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

1.7 507 0.1100 4.97 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

5.0 557 Total

Subcatchment A6: SUBCAT A6

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr

100YR Rainfall=8.82"

Runoff Area=15,342 sf

Runoff Volume=5,734 cf

Runoff Depth=4.49"

Flow Length=557'

Tc=5.0 min

CN=WQ

1.91 cfs
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Summary for Subcatchment A7: SUBCAT A7

Runoff = 1.74 cfs @ 12.13 hrs,  Volume= 6,031 cf,  Depth= 4.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.82"

Area (sf) CN Description

667 98 Paved parking, HSG B
315 74 Pasture/grassland/range, Good, HSG C

15,893 61 Pasture/grassland/range, Good, HSG B

16,875 Weighted Average
16,208 61 96.05% Pervious Area

667 98 3.95% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.4 50 0.0280 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.00"

1.3 125 0.1000 1.58 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

8.7 175 Total

Subcatchment A7: SUBCAT A7

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

1

0

Type III 24-hr

100YR Rainfall=8.82"

Runoff Area=16,875 sf

Runoff Volume=6,031 cf

Runoff Depth=4.29"

Flow Length=175'

Tc=8.7 min

CN=WQ

1.74 cfs
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Summary for Subcatchment A8: SUBCAT A8

Runoff = 1.57 cfs @ 12.08 hrs,  Volume= 4,712 cf,  Depth= 4.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.82"

Area (sf) CN Description

3,234 74 Pasture/grassland/range, Good, HSG C
9,365 61 Pasture/grassland/range, Good, HSG B

12,599 Weighted Average
12,599 64 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.3 50 0.0800 0.25 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

1.0 120 0.0900 2.10 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

4.3 170 Total,  Increased to minimum Tc = 5.0 min

Subcatchment A8: SUBCAT A8

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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0

Type III 24-hr

100YR Rainfall=8.82"

Runoff Area=12,599 sf

Runoff Volume=4,712 cf

Runoff Depth=4.49"

Flow Length=170'

Tc=5.0 min

CN=WQ

1.57 cfs
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Summary for Subcatchment B1: SUBCAT B1

Runoff = 12.93 cfs @ 12.18 hrs,  Volume= 52,035 cf,  Depth= 4.98"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.82"

Area (sf) CN Description

12,804 98 Paved parking, HSG B
2,701 98 Paved parking, HSG C

38,512 61 Pasture/grassland/range, Good, HSG B
37,504 74 Pasture/grassland/range, Good, HSG C
29,340 55 Woods, Good, HSG B
4,484 70 Woods, Good, HSG C

125,345 Weighted Average
109,840 64 87.63% Pervious Area
15,505 98 12.37% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

11.7 50 0.1000 0.07 Sheet Flow, 
Woods: Dense underbrush   n= 0.800   P2= 3.00"

0.1 42 0.1300 5.41 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.5 236 0.0867 7.92 50.67 Channel Flow, 
Area= 6.4 sf  Perim= 16.0'  r= 0.40'
n= 0.030  Earth, grassed & winding

0.7 63 0.1000 1.58 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

13.0 391 Total
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Subcatchment B1: SUBCAT B1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr

100YR Rainfall=8.82"

Runoff Area=125,345 sf

Runoff Volume=52,035 cf

Runoff Depth=4.98"

Flow Length=391'

Tc=13.0 min

CN=WQ

12.93 cfs
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Summary for Subcatchment B2: SUBCAT B2

Runoff = 24.70 cfs @ 12.11 hrs,  Volume= 82,653 cf,  Depth= 4.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100YR Rainfall=8.82"

Area (sf) CN Description

5,396 98 Paved parking, HSG B
8,180 55 Woods, Good, HSG B

24,356 61 Pasture/grassland/range, Good, HSG B
47,785 55 Woods, Good, HSG B
33,933 61 Pasture/grassland/range, Good, HSG B
1,045 98 Paved parking, HSG C

13,886 74 Pasture/grassland/range, Good, HSG C
83,461 70 Woods, Good, HSG C

218,042 Weighted Average
211,601 64 97.05% Pervious Area

6,441 98 2.95% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 3 0.0830 0.10 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.00"

3.7 22 0.0830 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

1.8 25 0.1000 0.24 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

1.0 124 0.0889 2.09 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.8 70 0.0857 1.46 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

7.8 244 Total
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Subcatchment B2: SUBCAT B2

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr

100YR Rainfall=8.82"

Runoff Area=218,042 sf

Runoff Volume=82,653 cf

Runoff Depth=4.55"

Flow Length=244'

Tc=7.8 min

CN=WQ

24.70 cfs
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Summary for Pond 1P: BASIN

[90] Warning: Qout>Qin may require smaller dt or Finer Routing
[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=57)

Inflow Area = 124,118 sf, 71.53% Impervious,  Inflow Depth = 7.26"    for  100YR event
Inflow = 21.45 cfs @ 12.08 hrs,  Volume= 75,085 cf
Outflow = 24.56 cfs @ 12.04 hrs,  Volume= 74,314 cf,  Atten= 0%,  Lag= 0.0 min
Discarded = 0.04 cfs @ 12.26 hrs,  Volume= 6,825 cf
Primary = 24.73 cfs @ 12.04 hrs,  Volume= 69,231 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 494.66' @ 12.26 hrs   Surf.Area= 5,657 sf   Storage= 13,925 cf

Plug-Flow detention time= 183.3 min calculated for 74,304 cf (99% of inflow)
Center-of-Mass det. time= 176.9 min ( 932.7 - 755.8 )

Volume Invert Avail.Storage Storage Description

#1 491.50' 19,616 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

491.50 3,195 0 0
492.50 3,925 3,560 3,560
493.50 4,720 4,323 7,883
494.67 5,661 6,073 13,955
495.67 5,661 5,661 19,616

Device Routing     Invert Outlet Devices

#1 Discarded 491.50' 0.270 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 480.00'   

#2 Primary 492.86' 54.5' long  x 7.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.40  2.52  2.70  2.68  2.68  2.67  2.66  2.65  2.65  
2.65  2.66  2.65  2.66  2.68  2.70  2.73  2.78   

Discarded OutFlow  Max=0.04 cfs @ 12.26 hrs  HW=494.66'   (Free Discharge)
1=Exfiltration  ( Controls 0.04 cfs)

Primary OutFlow  Max=0.00 cfs @ 12.04 hrs  HW=493.81'  TW=493.83'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 1P: BASIN
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Summary for Pond DMH-11: DMH- 11

Inflow Area = 50,562 sf, 89.45% Impervious,  Inflow Depth = 8.10"    for  100YR event
Inflow = 9.71 cfs @ 12.08 hrs,  Volume= 34,150 cf
Outflow = 9.71 cfs @ 12.08 hrs,  Volume= 34,150 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 9.71 cfs @ 12.08 hrs,  Volume= 34,150 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 505.17' @ 12.09 hrs
Flood Elev= 506.20'

Device Routing     Invert Outlet Devices

#1 Primary 501.43' 18.0"  Round Culvert   
L= 8.7'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 501.43' / 501.40'   S= 0.0034 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

#2 Primary 503.61' 18.0"  Round Culvert   
L= 6.5'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 503.61' / 503.00'   S= 0.0938 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=9.70 cfs @ 12.08 hrs  HW=505.16'  TW=504.84'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 4.85 cfs @ 2.74 fps)
2=Culvert  (Inlet Controls 4.85 cfs @ 2.74 fps)

Pond DMH-11: DMH- 11
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Summary for Pond DMH-2: DMH-2

Inflow Area = 79,605 sf, 74.89% Impervious,  Inflow Depth = 7.31"    for  100YR event
Inflow = 13.60 cfs @ 12.08 hrs,  Volume= 48,494 cf
Outflow = 13.60 cfs @ 12.08 hrs,  Volume= 48,494 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 13.60 cfs @ 12.08 hrs,  Volume= 48,494 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 503.43' @ 12.08 hrs
Flood Elev= 505.40'

Device Routing     Invert Outlet Devices

#1 Primary 499.00' 12.0"  Round Culvert   
L= 10.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 499.00' / 498.90'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Primary 500.32' 12.0"  Round Culvert   
L= 7.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 500.32' / 499.65'   S= 0.0957 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=13.58 cfs @ 12.08 hrs  HW=503.42'  TW=494.12'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 7.48 cfs @ 9.53 fps)
2=Culvert  (Inlet Controls 6.09 cfs @ 7.76 fps)

Pond DMH-2: DMH-2
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Summary for Pond GS: GRASS SWALE

[90] Warning: Qout>Qin may require smaller dt or Finer Routing
[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=597)

Inflow Area = 16,282 sf, 33.47% Impervious,  Inflow Depth = 5.11"    for  100YR event
Inflow = 2.02 cfs @ 12.09 hrs,  Volume= 6,928 cf
Outflow = 2.11 cfs @ 12.15 hrs,  Volume= 6,929 cf,  Atten= 0%,  Lag= 3.3 min
Primary = 2.11 cfs @ 12.15 hrs,  Volume= 6,929 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 505.95' @ 12.12 hrs   Surf.Area= 129 sf   Storage= 42 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.1 min ( 789.3 - 789.2 )

Volume Invert Avail.Storage Storage Description

#1 505.30' 142 cf 246.73'L x 1.20'H Prismatoid  Z=0.4

Device Routing     Invert Outlet Devices

#1 Primary 501.00' 8.0"  Round Culvert   
L= 85.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 501.00' / 500.50'   S= 0.0059 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.35 sf   

#2 Device 1 505.30' 12.0" Horiz. Orifice/Grate X 6.00 columns   X 6 rows C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=2.08 cfs @ 12.15 hrs  HW=505.74'  TW=502.39'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 2.08 cfs @ 5.95 fps)

2=Orifice/Grate  (Passes 2.08 cfs of 90.02 cfs potential flow)
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Pond GS: GRASS SWALE
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Summary for Pond OS: OFFSITE

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 547,541 sf, 28.60% Impervious,  Inflow Depth = 5.45"    for  100YR event
Inflow = 47.00 cfs @ 12.15 hrs,  Volume= 248,816 cf
Primary = 47.00 cfs @ 12.15 hrs,  Volume= 248,816 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3

Pond OS: OFFSITE
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Summary for Pond RG1: Rain Garden #1

[80] Warning: Exceeded Pond 1P by 0.05' @ 12.05 hrs (58.65 cfs 62,605 cf) 

Inflow Area = 136,717 sf, 64.94% Impervious,  Inflow Depth = 6.49"    for  100YR event
Inflow = 26.13 cfs @ 12.04 hrs,  Volume= 73,943 cf
Outflow = 10.40 cfs @ 12.25 hrs,  Volume= 73,947 cf,  Atten= 60%,  Lag= 12.6 min
Primary = 10.40 cfs @ 12.25 hrs,  Volume= 73,947 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 494.66' @ 12.25 hrs   Surf.Area= 7,544 sf   Storage= 19,416 cf

Plug-Flow detention time= 109.4 min calculated for 73,936 cf (100% of inflow)
Center-of-Mass det. time= 109.5 min ( 925.9 - 816.4 )

Volume Invert Avail.Storage Storage Description

#1 491.50' 27,006 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

491.50 4,720 0 0
492.50 5,595 5,158 5,158
493.50 6,531 6,063 11,221
494.67 7,549 8,237 19,457
495.67 7,549 7,549 27,006

Device Routing     Invert Outlet Devices

#1 Device 3 491.50' 2.410 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 480.00'   

#2 Primary 494.40' 16.0' long  x 12.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.57  2.62  2.70  2.67  2.66  2.67  2.66  2.64   

#3 Primary 488.58' 12.0"  Round Culvert   
L= 37.5'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 488.58' / 488.00'   S= 0.0155 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#4 Device 3 492.02' 6.0" Vert. Orifice/Grate    C= 0.600   
#5 Device 3 494.40' 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=10.40 cfs @ 12.25 hrs  HW=494.66'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Weir Controls 5.63 cfs @ 1.33 fps)
3=Culvert  (Passes 4.77 cfs of 8.94 cfs potential flow)

1=Exfiltration  ( Controls 0.51 cfs)
4=Orifice/Grate  (Orifice Controls 1.46 cfs @ 7.45 fps)
5=Orifice/Grate  (Weir Controls 2.79 cfs @ 1.68 fps)
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Pond RG1: Rain Garden #1
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Summary for Pond RG2: RAIN GARDEN #2

[80] Warning: Exceeded Pond DMH-11 by 1.92' @ 24.17 hrs (7.81 cfs 27,531 cf) 

Inflow Area = 67,437 sf, 68.05% Impervious,  Inflow Depth = 7.15"    for  100YR event
Inflow = 11.26 cfs @ 12.08 hrs,  Volume= 40,181 cf
Outflow = 10.92 cfs @ 12.10 hrs,  Volume= 40,181 cf,  Atten= 3%,  Lag= 1.3 min
Primary = 10.92 cfs @ 12.10 hrs,  Volume= 40,181 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 504.85' @ 12.10 hrs   Surf.Area= 3,221 sf   Storage= 7,705 cf

Plug-Flow detention time= 145.7 min calculated for 40,176 cf (100% of inflow)
Center-of-Mass det. time= 145.8 min ( 903.9 - 758.1 )

Volume Invert Avail.Storage Storage Description

#1 500.50' 11,815 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

500.50 523 0 0 523
501.00 1,089 394 394 1,091
502.00 1,437 1,259 1,653 1,461
503.00 1,830 1,630 3,283 1,879
504.00 2,222 2,023 5,306 2,303
504.50 3,025 1,307 6,612 3,111
505.08 3,354 1,849 8,461 3,459
506.08 3,354 3,354 11,815 3,665

Device Routing     Invert Outlet Devices

#1 Primary 504.50' 10.0' long  x 12.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.57  2.62  2.70  2.67  2.66  2.67  2.66  2.64   

#2 Primary 497.58' 12.0"  Round Culvert   
L= 162.6'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 497.58' / 497.50'   S= 0.0005 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#3 Device 2 500.50' 2.410 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 480.00'   

#4 Device 2 504.50' 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#5 Device 2 503.32' 6.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=10.90 cfs @ 12.10 hrs  HW=504.85'  TW=0.00'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 5.39 cfs @ 1.54 fps)
2=Culvert  (Passes 5.51 cfs of 6.00 cfs potential flow)

3=Exfiltration  ( Controls 0.20 cfs)
4=Orifice/Grate  (Weir Controls 4.24 cfs @ 1.93 fps)
5=Orifice/Grate  (Orifice Controls 1.07 cfs @ 5.45 fps)
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Pond RG2: RAIN GARDEN #2
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Summary for Pond RG3: RAIN GARDEN #3

Inflow Area = 19,314 sf, 78.76% Impervious,  Inflow Depth = 7.62"    for  100YR event
Inflow = 3.60 cfs @ 12.07 hrs,  Volume= 12,271 cf
Outflow = 3.57 cfs @ 12.08 hrs,  Volume= 12,271 cf,  Atten= 1%,  Lag= 0.5 min
Discarded = 0.00 cfs @ 12.08 hrs,  Volume= 164 cf
Primary = 3.57 cfs @ 12.08 hrs,  Volume= 12,107 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 505.13' @ 12.08 hrs   Surf.Area= 0.010 ac   Storage= 0.008 af

Plug-Flow detention time= 8.6 min calculated for 12,269 cf (100% of inflow)
Center-of-Mass det. time= 8.7 min ( 759.1 - 750.4 )

Volume Invert Avail.Storage Storage Description

#1 503.90' 0.024 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

503.90 0.003 0.000 0.000
505.40 0.012 0.011 0.011
506.50 0.012 0.013 0.024

Device Routing     Invert Outlet Devices

#1 Device 3 504.15' 5.0" Vert. Orifice/Grate X 3.00 columns   
X 2 rows with 7.0" cc spacing C= 0.600   

#2 Device 3 505.00' 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Primary 500.50' 12.0"  Round CMP_Round  12"   
L= 17.7'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 500.50' / 500.30'   S= 0.0113 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

#4 Discarded 503.90' 0.270 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 480.00'   

Discarded OutFlow  Max=0.00 cfs @ 12.08 hrs  HW=505.13'   (Free Discharge)
4=Exfiltration  ( Controls 0.00 cfs)

Primary OutFlow  Max=3.57 cfs @ 12.08 hrs  HW=505.13'  TW=503.42'   (Dynamic Tailwater)
3=CMP_Round  12"  (Passes 3.57 cfs of 4.95 cfs potential flow)

1=Orifice/Grate  (Orifice Controls 2.59 cfs @ 3.20 fps)
2=Orifice/Grate  (Weir Controls 0.97 cfs @ 1.18 fps)
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Pond RG3: RAIN GARDEN #3
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Summary for Link 1L: OVERLAND FLOW

Inflow Area = 136,717 sf, 64.94% Impervious,  Inflow Depth = 6.49"    for  100YR event
Inflow = 10.40 cfs @ 12.25 hrs,  Volume= 73,947 cf
Primary = 10.38 cfs @ 12.33 hrs,  Volume= 73,947 cf,  Atten= 0%,  Lag= 5.0 min

Primary outflow = Inflow delayed by 5.0 min, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link 1L: OVERLAND FLOW
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Summary for Link 2L: OVERLAND FLOW

Inflow Area = 67,437 sf, 68.05% Impervious,  Inflow Depth = 7.15"    for  100YR event
Inflow = 10.92 cfs @ 12.10 hrs,  Volume= 40,181 cf
Primary = 10.90 cfs @ 12.19 hrs,  Volume= 40,181 cf,  Atten= 0%,  Lag= 5.0 min

Primary outflow = Inflow delayed by 5.0 min, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link 2L: OVERLAND FLOW
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Grafton- New DPW Highway Facility
Recharge Calculation

Required Recharge

Area (SF)*

19,816

156,624

136,808

Group Area (SF)
A 0
B 48,356
C 88,452
D 0

Required Recharge (Rv ) Calculation:

Rv  = Target Depth Factor x ∆ Impervious Area
Rv  = 0.25 x (1/12) x 88,452
Rv  = 0.35 x (1/12) x 48,356
Rv  = 3,253 CF

ARv =
ARv = 3,253 x (136,808/ 90,609)
ARv = 4,912         

Proposed Recharge Summary

Volume (CF)* Description
5,025 Volume below Lowest outlet device

5,025

ARv  = 4,912 CF
5,025 CF

*Note:  Volume numbers listed above reflect static volume available in recharge systems.  Actual
volume of recharged water will be  higher due to dynamic action reflected in the HydroCAD
analysis.

Area Summary

Provided recharge =
Recharge Requirement is met.

0.35
0.25
0.1

Total 

Hydrologic Soil Group Summary

Existing Impervious

Proposed Impervious

*  Areas calculated in HydroCAD

Note:  Site consists of HSG C soils and HSG B soils see soils map in Attachment A.

Required Recharge Area (Proposed - 
Existing)

Location
Infiltration Basin 

0.6
Target Depth Factor (in)

Adjusted Minimum Recharge Volume (ARv)

Rv x (Total Impervious / Impervious Directed to Recharge Facilities)



Grafton - New DPW Highway Facility
Water Quality Volume Calculation
6/19/2018

Required Water Quality Storage
Proposed Paved Area sf   x    1" x   1'/12"= Required WQ Storage CF

Location
Proposed 

Impervious Area
Required 

WQ Storage
Provided WQ Storage Description

(sqft) (cf) (cf)
Infiltration Basin / Rain Garden #1 90,609 7,551 7,598 5,025 cf from Infiltration Basin and 2418 cf from Rain Garden #1
Rain Garden #2 46,199 3,850 3,888



V

INSTRUCTIONS: Version 1, Automated: Mar. 4, 2008

1. In BMP Column, click on Blue Cell to Activate Drop Down Menu
2. Select BMP from Drop Down Menu
3. After BMP is selected, TSS Removal and other Columns are automatically completed.

Location:                           

B C D E F
TSS Removal Starting TSS Amount Remaining

BMP1 Rate1 Load* Removed (C*D) Load (D-E)

Deep Sump and Hooded 
Catch Basin 0.25 1.00 0.25 0.75

Oil Grit Separator 0.25 0.75 0.19 0.56

Sediment Forebay 0.25 0.56 0.14 0.42

Rain Garden 0.90 0.42 0.38 0.04

0.00 0.04 0.00 0.04

Total TSS Removal = 96%

Separate Form Needs to 
be Completed for Each 
Outlet or BMP Train

Project: Grafton- DPW Facility

Prepared By: Tyler Cofelice *Equals remaining load from previous BMP (E)

Date: 6/19/2018 which enters the BMP

T
S

S
 R

em
o

va
l 

C
al

cu
la

ti
o

n
 W

o
rk

sh
ee

t

Southern Discharge Location (Rain Garden #1)

Non-automated TSS Calculation Sheet
must be used if Proprietary BMP Proposed
1. From MassDEP Stormwater Handbook Vol. 1 Mass. Dept. of Environmental Protection



V

INSTRUCTIONS: Version 1, Automated: Mar. 4, 2008

1. In BMP Column, click on Blue Cell to Activate Drop Down Menu
2. Select BMP from Drop Down Menu
3. After BMP is selected, TSS Removal and other Columns are automatically completed.

Location:                           

B C D E F
TSS Removal Starting TSS Amount Remaining

BMP1 Rate1 Load* Removed (C*D) Load (D-E)

Deep Sump and Hooded 
Catch Basin 0.25 1.00 0.25 0.75

Oil Grit Separator 0.25 0.75 0.19 0.56

Sediment Forebay 0.25 0.56 0.14 0.42

Rain Garden 0.90 0.42 0.38 0.04

0.00 0.04 0.00 0.04

Total TSS Removal = 96%

Separate Form Needs to 
be Completed for Each 
Outlet or BMP Train

Project: Grafton - DPW Facility 

Prepared By: Tyler Cofelice *Equals remaining load from previous BMP (E)

Date: 6/19/2018 which enters the BMP

Northern Discharge Location (Rain Garden #2)
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Non-automated TSS Calculation Sheet
must be used if Proprietary BMP Proposed
1. From MassDEP Stormwater Handbook Vol. 1 Mass. Dept. of Environmental Protection



Sediment Forebay Sizing: Infiltration Basin 

Forebay Volume:

Min. Required Volume = 0.1 Inch x Impervious Area

Impervious Area 59,614        sqft

Min. Required Volume 497 cuft

Volume Provided 940

Volume Provided Worksheet: Contour El. Area Inc. Volume Cum. Volume

(ft) (sqft) (cuft) (cuft)

498.0          243          0 0

499.0          456          350 350

500.0          724          590 940

Check Dam Sizing:

Min. Required Length (ft) = 6 x Drainage Area (acres)

0.1

Drainage Area 1.37 acres

Min. Required Check Dam Length 8.21 ft

Length Provided 12.5 ft



Sediment Forebay Sizing: Rain Garden #2

Forebay Volume:

Min. Required Volume = 0.1 Inch x Impervious Area

Impervious Area 45,226        sqft

Min. Required Volume 377 cuft

Volume Provided 387

Volume Provided Worksheet: Contour El. Area Inc. Volume Cum. Volume

(ft) (sqft) (cuft) (cuft)

502             63            0 0

503             180          122 122

504             351          266 387

Check Dam Sizing:

Min. Required Length (ft) = 6 x Drainage Area (acres)

0.1

Drainage Area 1.04 acres

Min. Required Check Dam Length 6.23 ft

Length Provided 29 ft



Grafton - DPW Highway Facility 

Oil-Grit Separator Sizing Worksheet

Structure ID Impervious Area (sqft) Alternate Volume

(sqft) (400 cf/acre)

OGS-1 59,614                                 547.42                        

OGS-2 45,226                                 415.30                        



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Thursday, May 24 2018

<Name>

Trapezoidal
Bottom Width (ft) =  5.00
Side Slopes (z:1) =  3.37, 3.37
Total Depth (ft) =  1.00
Invert Elev (ft) =  500.00
Slope (%) =  14.30
N-Value =  0.104

Calculations
Compute by: Q vs Depth
No. Increments =  10

Highlighted
Depth (ft) =  0.80
Q (cfs) =  23.12
Area (sqft) =  6.16
Velocity (ft/s) =  3.75
Wetted Perim (ft) =  10.62
Crit Depth, Yc (ft) =  0.74
Top Width (ft) =  10.39
EGL (ft) =  1.02

0 2 4 6 8 10 12 14 16

Elev (ft) Depth (ft)
Section

499.50 -0.50

500.00 0.00

500.50 0.50

501.00 1.00

501.50 1.50

502.00 2.00

Reach (ft)



Hydraflow DOT Report 1

Line Line ID
Pipe
Size

Pipe
Slope

Veloc
To

Line
Line

Length
Incr.
Area

Total
Area

Runoff
Coeff.

Incr
C x A

Total
C x A

Inlet
Time

Time
Conc

Rnfal
Int

Total
Runoff

Adnl
Flow

Total
Flow

Capac
Full

Inv Elev
Dn

Inv Elev
Up

HGL
Dn

HGL
Up

(in) (%) (ft/s) (ft) (ac) (ac) (C) (min) (min) (in/hr) (cfs) (cfs) (cfs) (cfs) (ft) (ft) (ft) (ft)

1 P-27 12 1.35 8.00 Outfall 44.431 0.00 1.50 0.00 0.00 1.17 0.0 9.8 5.4 6.28 0.00 6.28 4.89 498.00 498.60 499.47 500.46

2 P-5 12 0.51 3.86 1 94.428 0.00 0.65 0.00 0.00 0.56 0.0 9.5 5.4 3.03 0.00 3.03 3.00 499.32 499.80 501.46 501.95

3 P-6 12 0.50 3.97 2 176.874 0.00 0.65 0.00 0.00 0.56 0.0 8.8 5.6 3.12 0.00 3.12 2.99 499.98 500.87 502.18 503.15

4 P-8 12 0.50 2.71 3 111.714 0.00 0.41 0.00 0.00 0.37 0.0 8.2 5.8 2.13 0.00 2.13 2.19 500.97 501.53 503.39 503.92

5 P-10 12 0.52 1.39 4 95.728 0.00 0.20 0.00 0.00 0.18 0.0 7.2 6.0 1.09 0.00 1.09 3.04 501.95 502.45 504.04 504.10

6 P-11 12 0.51 0.63 5 29.354 0.08 0.08 0.90 0.07 0.07 5.0 5.0 6.8 0.50 0.00 0.50 3.01 502.81 502.96 504.13 504.14

7 P-12 12 0.51 0.31 5 40.829 0.04 0.04 0.90 0.04 0.04 5.0 5.0 6.8 0.25 0.00 0.25 2.77 502.79 503.00 504.13 504.13

8 P-34 12 0.51 0.62 5 25.679 0.08 0.08 0.90 0.07 0.07 5.0 5.0 6.8 0.49 0.00 0.49 2.99 502.77 502.90 504.13 504.14

9 P-7 12 1.00 1.62 3 9.000 0.24 0.24 0.78 0.19 0.19 5.0 5.0 6.8 1.27 0.00 1.27 3.09 501.91 502.00 503.39 503.41

10 P-9 12 0.52 1.64 4 32.518 0.21 0.21 0.90 0.19 0.19 5.0 5.0 6.8 1.29 0.00 1.29 2.23 501.63 501.80 504.04 504.09

11 P-3 12 0.51 4.25 1 108.680 0.00 0.70 0.00 0.00 0.51 0.0 5.7 6.5 3.34 0.00 3.34 2.99 499.70 500.25 501.46 502.14

12 P-1 12 0.58 1.93 11 86.000 0.36 0.36 0.62 0.22 0.22 5.0 5.0 6.8 1.52 0.00 1.52 3.21 500.50 501.00 502.42 502.54

13 P-4 12 1.13 0.92 1 17.702 0.15 0.15 0.70 0.11 0.11 5.0 5.0 6.8 0.71 0.00 0.71 4.48 500.30 500.50 501.46 501.46

14 P-2 12 0.93 2.50 11 73.000 0.34 0.34 0.85 0.29 0.29 5.0 5.0 6.8 1.97 0.00 1.97 4.06 500.50 501.18 502.42 502.58

15 P-23 18 0.49 3.58 Outfall 67.139 0.00 1.19 0.00 0.00 1.02 0.0 7.0 6.1 6.20 0.00 6.20 8.69 501.00 501.33 502.56 502.70

16 P-18 12 0.55 5.45 15 63.195 0.00 0.81 0.00 0.00 0.70 0.0 6.8 6.2 4.28 0.00 4.28 3.13 501.53 501.88 502.91 503.56

17 P-17 12 0.60 3.51 16 83.652 0.00 0.52 0.00 0.00 0.44 0.0 6.5 6.3 2.75 0.00 2.75 3.25 501.98 502.48 504.03 504.38

18 P-15 12 0.31 1.73 17 83.000 0.00 0.23 0.00 0.00 0.21 0.0 5.7 6.5 1.35 0.00 1.35 1.73 502.58 502.84 504.55 504.71

19 P-13 12 0.81 0.78 18 31.810 0.10 0.10 0.90 0.09 0.09 5.0 5.0 6.8 0.61 0.00 0.61 3.80 502.94 503.20 504.76 504.77

20 P-14 12 0.41 1.01 18 36.596 0.13 0.13 0.90 0.12 0.12 5.0 5.0 6.8 0.80 0.00 0.80 2.69 503.00 503.15 504.76 504.77

21 P-16 12 0.31 2.01 17 35.445 0.29 0.29 0.80 0.23 0.23 5.0 5.0 6.8 1.58 0.00 1.58 2.34 502.58 502.69 504.55 504.60

22 P-19 12 1.57 2.23 16 52.299 0.29 0.29 0.90 0.26 0.26 5.0 5.0 6.8 1.75 0.00 1.75 5.27 501.98 502.80 504.03 504.12

23 P-20 12 2.50 1.71 15 58.441 0.09 0.09 0.90 0.08 0.08 5.0 5.0 6.8 0.57 0.00 0.57 4.88 501.70 503.16 502.91 503.47

24 P-24 12 2.78 2.95 15 90.000 0.29 0.29 0.82 0.24 0.24 5.0 5.0 6.8 1.62 0.00 1.62 7.01 502.00 504.50 502.91 505.04

25 P-31 12 4.45 8.60 Outfall 190.983 0.00 0.78 0.00 0.00 0.70 0.0 6.7 6.2 4.34 0.00 4.34 8.88 491.50 500.00 491.99 500.87

26 P-29 12 0.62 4.63 25 160.664 0.00 0.46 0.00 0.00 0.41 0.0 5.9 6.5 2.67 0.00 2.67 3.32 501.00 502.00 501.68 502.70

27 P-28 12 0.88 5.05 26 199.944 0.46 0.46 0.90 0.41 0.41 5.0 5.0 6.8 2.82 0.00 2.82 3.94 502.25 504.00 502.88 504.72

28 P-30 12 1.33 4.93 25 224.737 0.32 0.32 0.90 0.29 0.29 5.0 5.0 6.8 1.96 0.00 1.96 4.86 501.00 504.00 501.44 504.60
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Long Term Pollution Prevention Plan
New Department of Public Works Facility

Grafton, MA

To meet the requirements of Standard 4 of the Massachusetts Stormwater Handbook, this Long
Term Pollution Prevention Plan is provided to identify the proper procedures of practices for
source control and pollution prevention.

Storage and Handling of Oil and other Hazardous Materials, including Fuel Island

Diesel fuel for Grafton highway vehicles will be stored onsite in an above ground storage tank. A
55-gallon spill kit, equipped with absorbent pads, sorbent socks, sorbent pillows, goggles, catch
basin covers, nitrile gloves and Tyvek suits will be located at the fuel island to be used in in the
event of a spill. Spills will be cleaned up immediately. Spills of gasoline or oil over 10 gallons
will be reported to the Massachusetts Department of Environmental Protection within 24 hours.
The storage tank will be monitored to detect leaks, and repaired if necessary. The fueling system
itself will include one 5,000-gallon double walled, ballistic resistant, above ground storage tank
with leak detection. The fuel system will be equipped with a new fuel management system that
requires a two-stage verification to allow fuel to be dispensed from the dispenser, which protects
the fuel system from being used by un-authorized personnel. Fuel hoses located on dispensers
will be equipped with shear valves, so that in the event a vehicle drives away with the nozzle still
in the fuel port, the valve will break and seal off the hose. The fuel tank will also be equipped
with all required siphon valves, emergency valves, vents, spill buckets, and all other
appurtenance required by the Massachusetts Comprehensive Fire Safety Code, 510 CMR 1.00.
A positive limiting barrier is provided around the perimeter of the slab to contain minor spills.
Leak detection and tank monitoring will provide additional containment measures. Pretreatment
stormwater BMPs downstream of these activities will include deep sump hooded catch basins
and an oil-grit separator discharging to a stormwater detention/infiltration basin.

Salt Storage

For salt operations, a 60’ wide by 80’ long Hi-Arch Gambrel salt storage structure is proposed.
The salt shed features 12’ high stress skin panel retaining crib walls and an inward sloping floor
slab to keep salt contained. It also features a 30’ high entrance which allows a delivery truck to
pull into the salt shed to drop the load rather than drop it in front of the entrance where it would
then be transferred into the shed by Town staff. A loading ramp allows a better sight line for the
equipment operator to reduce spillage during loading operations. Pretreatment stormwater BMPs
downstream of these activities will include deep sump hooded catch basins and an oil-grit
separator discharging to a stormwater detention/infiltration basin

Vehicle Storage and Washing

Vehicles will be stored within the building. Areas under cover or out in the open will be
monitored for any potential contamination to the infiltration system or resource areas. Vehicle
washing will be performed in a designated wash bay, indoors with proper containment systems.
Wash water will be pretreated through a sand/gas separator before entering a 5,000 gallon double
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wall reinforces fiberglass tight tank. A knockdown pad is provided outside of the wash bay
where vehicles can be rinsed with a high volume of water at a low pressure. This is considered
dustwater by the DEP and basically accounts for what might be rinsed off of the vehicle when it
rains. Pretreatment stormwater BMPs downstream of these activities will include deep sump
hooded catch basins and an oil-grit separator discharging to a stormwater detention/infiltration
basin. A UIC registration will be obtained for the knockdown pad with MassDEP.

Operation and Maintenance of Stormwater Control Structures

Included in Attachment G is the Operation and Maintenance plan for this site, which includes
street sweeping of the paved areas and periodic removal of sediment from catch basins and other
stormwater structures. The Department of Public Works will be responsible for the
implementation of the plan.

Landscaping

The landscaped areas will be maintained by the Department of Public Works. Fertilizers, if
stored on site, will be stored under cover and no fertilizers will be stored within the buffer zone.

De-icing & Snow Disposal

The DPW intends to utilize salt and sand to treat the paved surfaces of the driveways and main
circulation areas during snow and ice events.

P:\MA\Grafton, MA\2180199 Grafton DPW\Permits\0_Applications for Permits\Con Com SW Permit Package\6_ Stormwater Management
Plan\Stormwater Report\Working Docs\Att. F_LTPPP.doc



cofelicet
Text Box
Attachment F			          -Erosion and Sediment Control Plan



Construction Period Pollution Prevention and
Erosion and Sedimentation Control Plan

SECTION 1: Introduction

The project applicant, the Town of Grafton, proposes to build a new Department of
Public Works (DPW) facility on Old Westboro Road by constructing a pre-engineered
building to support the operations, including an office area, employee facilities,
workshops, vehicle maintenance, wash bay, and vehicles storage. The facility will also
include a salt shed and fueling island. The site development work will include, but is not
limited to, earthwork, grading, drainage, paving for circulation/parking, curbing, site
lighting, landscaping, and a material storage area. The existing site is located on a 46.99
acre lot that is currently undeveloped. A locus map of the site is provided in Figure 1.
Soil maps of the area and test pit locations and logs are provided in Attachments A and B,
respectively.

The project is proposing to disturb approximately 277,433 square feet of land by
excavating, grading and other construction activities. It is estimated that approximately
7,400 CY of structural material will be imported to the site and placed beneath buildings
and paved areas. Approximately 6,200 CY of class B material is estimated to be
imported to the site to be used for sloped areas, and berms for proposed rain gardens and
infiltration basins. The project is estimated to produce a surplus of 7,700 CY of top soil
that will be removed from the site.

This project will allow the Town of Grafton to utilize facilities that meet current and
future operational needs for the Department of Public Works.

As part of this project, this “Construction Period Pollution Prevention and Erosion and
Sedimentation Control Plan” has been created to insure that no disturbance to the wetland
resource is created during the construction of these repairs.

SECTION 2: Construction Period Pollution Prevention Measures

Best Management Practices (BMPs) will be utilized as Construction Period Pollution
Prevention Measures to reduce potential pollutants and prevent any off-site discharge.
The objectives of the BMPs for construction activity are to minimize the disturbed areas,
stabilize any disturbed areas, control the site perimeter, and retain sediment. Both
erosion and sedimentation controls and non-stormwater best management measures will
be used to minimize site disturbance and ensure compliance with the performance
standards of the Stormwater Standards. Measures will be taken to minimize the area
disturbed by construction activities to reduce the potential for soil erosion and stormwater
pollution problems. In addition, good housekeeping measures will be followed for the
day-to-day operation of the construction site under the control of the contractor to
minimize the impact of construction. This section describes the control practices that will
be in place during construction activities. All recommended control practices will



comply with the standards set in the MA DEP Stormwater Policy Handbook.

2.1 Minimize Disturbed Area and Protect Natural Features and Soil

In order to minimize disturbed areas all work will be completed within well-defined work
limits. These work limits are shown on the construction plans. The Contractor shall not
disturb native vegetation in the undisturbed wetland area without prior approval from the
Engineer. The Contractor will be responsible to make sure that all workers know the
proper work limits and do not extend their work into the undisturbed areas. The
protective measures are described in more detail in the following sections.

2.2 Control Stormwater Flowing onto and through the project

All construction areas adjacent to wetlands will be lined with compost filter tubes and silt
fence. The tubes and silt fence will be inspected daily and accumulated silt will be
removed as appropriate. In addition, any storage of material will require a second level of
protection by surrounding the areas with row of compost filter tubes. In areas where
compost filter tube and silt fences run across contour lines a temporary sediment pond
will be located at the downstream end to allow sediment to collect without compromising
the erosion controls put in place. A stabilized truck entrance/exit is proposed so that
equipment visiting the site can remove any accumulated dirt and mud from vehicles to
prevent tracking the mud onto public roads.

2.3 Stabilize Soils

The Contractor shall limit the area of land which is exposed and free from vegetation
during construction. In areas where the period of exposure will be greater than two (2)
months, mulching, the use of erosion control mats, or other protective measures shall be
provided as specified.

The Contractor shall take account of the conditions of the soil where erosion control
seeding will take place to ensure that materials used for re-vegetation are adaptive to the
sediment control.

Following the completion of construction, the embankment portions of the basins will be
finished with topsoil and seed. The overland areas of the proposed construction staging
areas will be re-seeded.

2.4 Proper storage and cover of any stockpiles

The location of the Contractor's storage areas for equipment and/or materials shall be
upon cleared portions of the job site or areas to be cleared as a part of this project, and
shall require written approval of the Engineer.

No excavated materials or materials used in backfill operations shall be stored within a
minimum distance of one hundred (100) feet of any watercourse or any wetlands.
Adequate measures for erosion and sediment control such as the placement of compost



filter tubes around the downstream perimeter of stockpiles shall be employed to protect
any downstream areas from siltation.

There shall be no storage of equipment or materials in areas designated as wetlands or
within the 100 foot buffer zone.

The Engineer may designate a particular area or areas where the Contractor may store
materials used in his operations.

2.5 Perimeter Controls and Sediment Barriers

Erosion control lines as described in Section 5 will be utilized to ensure that no
sedimentation occurs outside the perimeter of the work area.

2.6 Storm Drain Inlet Protection

Storm Drains will be fitted with a protective insert.

2.7 Retain Sediment On-Site

The Contractor will be responsible to monitor all erosion control measures. Whenever
necessary the Contractor will clear all sediment from the compost filter tubes and silt
fence and temporary sediment ponds that have been silted up during construction. Daily
monitoring should be conducted using the attached Monitoring Form.

The following good housekeeping practices will be followed on-site during the
construction project.

2.8 Material Handling and Waste Management

All materials stored on-site will be stored in a neat, orderly manner in appropriate
containers. All materials will be kept in their original containers with the original
manufacturer’s label. Substances will not be mixed with one another unless
recommended by the manufacturer.

All waste materials will be collected and stored in a securely lidded metal container from
a licensed management company. The waste and any construction debris from the site
will be hauled off-site daily and disposed of properly. The contractor will be responsible
for all waste removal. Manufacturer’s recommendations for proper use and disposal will
be followed for all materials. Sanitary waste will be collected from the portable units a
minimum of once a week, by a licensed sanitary waste management contractor.

2.9 Designated Washout Areas

The Contractor shall use washout facilities at their own facilities, unless otherwise
directed by the Engineer.



2.10 Proper Equipment/Vehicle Fueling and Maintenance Practices

On-site vehicles will be monitored for leaks and receive regular preventative maintenance
to reduce the risk of leakage. To ensure that leaks on stored equipment do not
contaminate the site, oil-absorbing mats will be placed under all equipment during
storage. Regular fueling and service of the equipment may be performed using approved
methods and with care taken to minimize chance of spills. Repair of equipment or
machinery within the 100’ water resources area shall not be allowed without the prior
approval of the Engineer. Any petroleum products will be stored in tightly sealed
containers that are clearly labeled.

2.11 Equipment/Vehicle Washing

The Contractor will be responsible to ensure that no equipment is washed on-site.

SECTION 3: Spill Prevention and Control Plan

The Contractor will be responsible for preventing spills in accordance with the project
specifications and applicable federal, state and local regulations. The Contractor will
identify a properly trained site employee, involved with the day-to-day site operations to
be the spill prevention and cleanup coordinator. The name(s) of the responsible spill
personnel will be posted on-site. Each employee will be instructed that all spills are to be
reported to the spill prevention and cleanup coordinator.

3.1 Spill Control Equipment

Spill control/containment equipment will be kept in the Work Area. Materials and
equipment necessary for spill cleanup will be kept either in the Work Area or in an
otherwise accessible on-site location. Equipment and materials will include, but not be
limited to, absorbent booms/mats, brooms, dust pans, mops, rags, gloves, goggles, sand,
plastic and metal containers specifically for this purpose. It is the responsibility of the
Contractor to ensure the inventory will be readily accessible and maintained.

3.2 Notification

All workers will be directed to inform the on-site supervisor of a spill event. The
supervisor will assess the incident and initiate proper containment and response
procedures immediately upon notification. Workers should avoid direct contact with
spilled materials during the containment procedures. Primary notification of a spill
should be made to the local Fire Department and Police Departments. Secondary
Notification will be to the certified cleanup contractor if deemed necessary by Fire and/or
Police personnel. The third level of notification is to the DEP. The specific cleanup
contractor to be used will be identified by the Contractor prior to commencement of
construction activities.



3.3 Spill Containment and Clean-Up Measures

Spills will be contained with granular sorbent material, sand, sorbent pads, booms or all
of the above to prevent spreading. Certified cleanup contractors should complete spill
cleanup. The material manufacturer’s recommended methods for spill cleanup will be
clearly posted and on-site personnel will be made aware of the procedures and the
location of the information and cleanup supplies.

3.4 Hazardous Materials Spill Report

The Contractor will report and record any spill. The spill report will present a description
of the release, including the quantity and type of material, date of the spill, circumstances
leading to the release, location of spill, response actions and personnel, documentation of
notifications and corrective measures implemented to prevent reoccurrence.

This document does not relieve the Contractor of the Federal reporting requirements of 40 CFR Part 110,
40 CFR Part 117, 40 CFR Part 302 and the State requirements specified under the Massachusetts
Contingency Plan (M.C.P) relating to spills or other releases of oils or hazardous substances. Where a
release containing a hazardous substance or oil in an amount equal to or in excess of a reportable quantity
established under either 40 CFR Part 110, 40 CFR Part 117 or 40 CFR Part 302, occurs during a twenty-
four (24) hour period, the Contractor is required to comply with the response requirements of the above
mentioned regulations. Spills of oil or hazardous material in excess of the reportable quantity will be
reported to the National Response Center (NRC).

SECTION 4: Contact Information/Responsible Parties

Owner/Operator:
Paul Cournoyer, Director of Public Works
30 Providence Road
Grafton, MA 01519
508-839-8526

Engineer:
James R, Fair, P.E.
Weston & Sampson, Inc.
5 Centennial Drive
Peabody, MA 01960
978-532-1900

Site Inspector:
TBD

Contractor:
TBD



SECTION 5: Erosion and Sedimentation Control

Erosion and Sedimentation Controls are shown on the project plans. In addition, a
technical specification (Section 01 57 19 Environmental Protection) has been included
as part of Attachment F, which details all Erosion and Sedimentation controls.

SECTION 6: Site Development Plans

A full set of site development plans are included with this submittal.

SECTION 7: Operation and Maintenance of Erosion Control

The erosion control measures will be installed as detailed in the technical specification
01570 Environmental Protection. If there is a failure to the controls the Contractor,
under the supervision of the Engineer, will be required to stop work until the failure is
repaired.

Periodically throughout the work, whenever the Engineer deems it necessary, the
sediment that has been deposited against the controls will be removed to ensure that the
controls are working properly.

SECTION 8: Inspection Schedule

During construction the erosion and sedimentation controls will be inspected daily. Once
the Contractor is selected, an on site inspector will be selected to work closely with the
Engineer to insure that all erosion and sedimentation controls are in place and working
properly. An Inspection Form is included.



Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan

Grafton– Department of Public Works Facility

Inspection Form

Inspected By: _______________________________ Date: ___________Time:________

YES NO
DOES NOT

APPLY ITEM

Do any erosion/siltation control measures require
repair or clean out to maintain adequate function?

Is there any evidence that sediment is leaving the
site and entering the wetlands?

Are any temporary soil stockpiles or construction
materials located in non-approved areas?
Are on-site construction traffic routes, parking, and
storage of equipment and supplies located in areas
not specifically designed for them?

Specific location, current weather conditions, and action to be taken:

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

Other Comments:

________________________________________________________________________

________________________________________________________________________

Pending the actions noted above I certify that the site is in compliance with the

Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan.

Signature: ______________________________ Date: ___________________________
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SECTION 01 57 19

ENVIRONMENTAL PROTECTION

PART 1 – GENERAL

1.01 DESCRIPTION:

A. The work covered by this section of the specifications consists of furnishing all labor,
materials, tools and equipment and performing all work required for the prevention of
environmental pollution during and as a result of construction operations under this
contract.

B. The requirements set forth in this section of the specifications apply to construction in
and adjacent to wetlands, unless otherwise specifically stated.

C. All work under this Contract shall be in accordance with the Conservation
Commissions' Orders of Conditions as well as any conditional requirements applied,
all of which are attached to Section 00 31 43, PERMITS.

D. Prior to commencement of work, the Contractor shall meet with representatives of the
Engineer to develop mutual understandings relative to compliance of the environmental
protection program.

1.02 SUBMITTALS:

A. The Contractor shall submit for approval details and literature fully describing
environmental protection methods to be employed in carrying out construction
activities adjacent to the 100 foot wetland buffer.

PART 2 – PRODUCTS

2.01 SILT FENCE:

A. The silt fence shall consist of a 3-foot wide continuous length sediment control fabric,
stitched to a mesh backing, and stapled to preweathered oak posts installed as shown
on the drawings. The oak posts shall be 1-1/4-inches by 1-1/4-inches (Minimum
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Dimension) by 48-inches and shall be tapered. The bottom edge of the silt fence shall
be buried as shown on the drawings.

B. The silt fence shall be DOT Silt Fence PPDM3611, as manufactured by U.S. Silt &
Site Supply/Getsco, Concord, NH, or approved equal.

C. Silt fence properties:

Physical Properties Test Method Minimum Value
Grab Strength, lbs. ASTM-D-4632 124
Grab Elongation, % ASTM-D-4632 15
Mullen burst, psi ASTM-D-3786 300
Puncture, lbs. ASTM-D-4833 65
Trapezoidal Tear, lbs. ASTM-D-4833 65
UV Resistance2, %3 ASTM-D-4355 80@500 hrs.
AOS, US Sieve No. ASTM-D-4751 30
Flow Rate, gal/min/sq ft ASTM-D-4491 10
Permittivity, (1/sec) gal/min/sq
ft

ASTM-D-4491 0.05 sec-1

2.02 COMPOST FILTER TUBES:

A. Compost filter tubes shall be a tubular filter sock of mesh fabric. The fabric will have
openings of between 1/8” to ¼” diameter. The mesh material will either photo degrade
within one year or be made of nylon with a life expectancy of 24 months. The sock
shall be filled with a mix of composted leaf mulch, bark mulch and wood chips that
have been composted for at least one year. The sock will have a minimum diameter of
12-inches.

PART 3- EXECUTION

3.01 NOTIFICATION AND STOPPAGE OF WORK:

A. The Engineer will notify the Contractor in writing of any non-compliance with the
provisions of the Order of Conditions. The Contractor shall, after receipt of such
notice, immediately take corrective action. Such notice, when delivered to the
Contractor or his authorized representative at the site of the work, shall be deemed
sufficient for the purpose. If the Contractor fails to act promptly, the Owner may order
stoppage of all or part of the work through the Engineer until satisfactory corrective
action has been taken. No claim for an extension of time or for excess costs or damage
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incurred by the Contractor as a result of time lost due to any stop work orders shall be
made unless it was later determined that the Contractor was in compliance.

3.02 AREA OF CONSTRUCTION ACTIVITY:

A. Insofar as possible, the Contractor shall confine his construction activities to those areas
defined by the plans and specifications. All land resources within the project
boundaries and outside the limits of permanent work performed under this contract
shall be preserved in their present condition or be restored to a condition after
completion of construction at least equal to that which existed prior to work under this
contract.

3.03 PROTECTION OF WATER RESOURCES:

A. The Contractor shall not pollute streams, lakes or reservoirs with fuels, oils, bitumens,
calcium chloride, acids or other harmful materials. It is the Contractor's responsibility
to comply with all applicable Federal, State, County and Municipal laws regarding
pollution of rivers and streams.

B. Special measures should be taken to insure against spillage of any pollutants into public
waters.

3.04 CONSTRUCTION IN AREAS DESIGNATED AS WETLANDS ON THE DRAWINGS:

A. Insofar as possible, the Contractor shall make every effort to minimize disturbance
within areas designated as wetlands or within 100-feet of wetland resource areas.

B. The Contractor shall perform his work in such a way that these areas are left in the
condition existing prior to construction.

3.05 PROTECTING AND MINIMIZING EXPOSED AREAS:

A. The Contractor shall limit the area of land which is exposed and free from vegetation
during construction. In areas where the period of exposure will be greater than two (2)
months, temporary vegetation, mulching or other protective measures shall be provided
as specified.

B. The Contractor shall take account of the conditions of the soil where temporary cover
crop will be used to insure that materials used for temporary vegetation are adaptive to
the sediment control. Materials to be used for temporary vegetation shall be approved
by the Engineer.

3.06 LOCATION OF STORAGE AREAS:

A. The location of the Contractor's storage areas for equipment and/or materials shall be
upon cleared portions of the job site or areas to be cleared as a part of this project, and
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shall require written approval of the Engineer. Plans showing storage facilities for
equipment and materials shall be submitted for approval of the Engineer.

B. No excavated materials or materials used in backfill operations shall be deposited
within a minimum distance of one hundred (100) feet of any watercourse or any
drainage facility. Adequate measures for erosion and sediment control such as the
placement of compost filter tubes around the downstream perimeter of stockpiles shall
be employed to protect any downstream areas from siltation.

C. There shall be no storage of equipment or materials in areas designated as wetlands.

D. The Engineer may designate a particular area or areas where the Contractor may store
materials used in his operations.

3.07 PROTECTION OF LANDSCAPE:

A. The Contractor shall not deface, injure, or destroy trees or shrubs nor remove or cut
them without written authority from the Owner. No ropes, cables, or guys shall be
fastened to or attached to any existing nearby trees for anchorages unless specifically
authorized by the Engineer. Excavating machinery and cranes shall be of suitable type
and be operated with care to prevent injury to trees which are not to be removed,
particularly overhanging branches and limbs. The Contractor shall, in any event, be
responsible for any damage resulting from such use.

B. Branches, limbs, and roots shall not be cut except by permission of the Engineer. All
cutting shall be smoothly and neatly done without splitting or crushing. When there is
unavoidable injury to branches, limbs and trunks of trees, the injured portions shall be
neatly trimmed and covered with an application of grafting wax or tree healing paint as
directed.

C. Where, in the opinion of the Engineer, trees may possibly be defaced, bruised, injured,
or otherwise damaged by the Contractor's equipment or by his blasting or other
operations, the Engineer may require the Contractor to adequately protect such trees by
placing boards, planks, poles or fencing around them. Any trees or landscape feature
scarred or damaged by the Contractor's equipment or operations shall be restored as
nearly as possible to its original condition at the expense of the Contractor. The
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Engineer will decide what method of restoration shall be used, and whether damaged
trees shall be treated and healed or removed and disposed of.

3.08 CLEARING AND GRUBBING:

A. The Contractor shall clear and grub only on the Owner's land or the Owner's easements,
and only the area required for construction operations, as approved by the Engineer.

B. The Contractor shall not remove trees in the Owner's temporary easements without
permission of the Engineer.

3.09 DISCHARGE OF DEWATERING OPERATIONS:

A. Any water that is pumped and discharged from the trench and/or excavation as part of
the Contractor's water handling shall be filtered by an approved method prior to its
discharge into a receiving water or drainage system.

B. Under no circumstances shall the Contractor discharge water to the areas designated as
wetlands.

C. The pumped water shall be filtered through filter fabric and baled straw, a vegetative
filter strip or a vegetated channel to trap sediment occurring as a result of the
construction operations. The vegetated channel shall be constructed such that the
discharge flow rate shall not exceed a velocity of more than 1 foot per second.
Accumulated sediment shall be cleared from the channel periodically.

3.10 DUST CONTROL:

A. During the progress of the work, the Contractor shall conduct his operations and
maintain the area of his activities, including sweeping and sprinkling of streets as
necessary, to minimize creation and dispersion of dust. If the Engineer decides it is
necessary to use calcium chloride for more effective dust control, the Contractor shall
furnish and spread the material, as directed.

B. Calcium Chloride shall not be used for dust control within a drainage basin or in the
vicinity of any source of potable water.

3.11 SEPARATION AND REPLACEMENT OF TOPSOIL:

A. Topsoil shall be carefully removed where excavations are to be made, and separately
stored to be used again as directed. The topsoil shall be stored in an area acceptable to
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the Engineer and adequate measures shall be employed to prevent erosion of said
material.

3.12 COMPOST FILTER TUBES:

A. The compost filter tubes will be staked in the ground using wooden stakes driven at
4-foot intervals. The wooden stakes will be placed at a minimum depth of 24-inches
into the ground.

END OF SECTION

P:\MA\Grafton, MA\2180199 Grafton DPW\Permits\0_Applications for Permits\Con Com SW Permit Package\6_ Stormwater Management Plan\Stormwater
Report\Working Docs\01 57 19 Environmental Prot.docx
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1.0 Introduction

The following document has been written to comply with the stormwater guidelines set
forth by the Massachusetts Department of Environmental Protection (MassDEP) and the
Massachusetts Surface Water Quality Standards (314 CMR 4.00). The intent of these
guidelines is to encourage Low Impact Development techniques to improve the quality of
the stormwater runoff. These techniques, also known as Best Management Practices
(BMPs) collect, store, and treat the runoff before discharging to adjacent environmental
resources.

2.0 Purpose

This Operation and Maintenance Plan (O&M Plan) is intended to provide a mechanism
for the consistent inspection and maintenance of each BMP installed on the project site.
Included in this O&M Plan is a description of each BMP type and an inspection form for
each BMP. The Town of Grafton is the owner and operator of the system and is
responsible for its upkeep and maintenance. This work will be funded on an annual basis
through the Town’s operating budget. The estimated budget to maintain these BMPs
utilizing the Town’s workforce and equipment is approximately $2,000 per year. This
budget assumes that Town equipment will be utilized and no additional equipment rental
is required.

In the event the Town sells the property, it is the Town’s responsibility to transfer this
plan as well as the past three years of operation and maintenance records to the new
property owner.

3.0 BMP Description and Locations

3.1 Street Sweeping

Street sweeping consists of using a street sweeping machine to clean impervious
areas of accumulated sediment, debris, and trash at parking areas.

3.2 Deep Sump Catch Basins and Oil-Grit Separators

Deep sump catch basins and oil-grit separators will be located throughout the site
and used as pre-treatment before entering the stormwater infiltration basins and
rain gardens. The deep sump catch basins and oil-grit separators are designed to
remove trash, debris, and coarse sediment from the stormwater runoff.

3.4 Stormwater Infiltration Basin / Rain Gardens

There are four rain gardens located throughout the site, two smaller rain gardens
are located adjacent to the main building. The two larger rain gardens are located
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on the north and south sides of the site. The southern rain garden is connected to
the sites infiltration basin. Both the infiltration basin and rain gardens are
designed to mitigate peak discharge and provide TSS removal.

4.0 Inspection, Maintenance Checklist and Schedule

4.1 Street Sweeping

Street sweeping shall be performed on the proposed parking lot areas at least
twice per year, primarily in the spring and fall. Street sweeping shall be
performed using an appropriate street sweeping machine.

In the event of contamination by a spill or other means, all street sweeping
cleanings must be evaluated in accordance with the Hazardous Waste
Regulations, 310 CMR 30.000 and handled as hazardous waste.

In the absence of evidence of contamination, street sweeping cleanings may be
taken to a landfill or other facility permitted by MassDEP to accept Solid Waste
without any prior approval by MassDEP. Please note that current MassDEP
regulations prevent landfills from accepting materials that contain free-draining
liquids.

4.2 Deep Sump Catch Basins and Oil-Grit Separators

Inspect and/or clean catch basin and oil-grit separators at least four times per year
and at the end of foliage and snow removal seasons. Sediments must be removed
whenever the depth of deposits is greater than or equal to one half the depth from
the bottom of the invert of the lowest pipe in the basin. The catch basin and oil-
grit separators should be cleaned a minimum of four times per year regardless of
the amount of sediment in the basin. Catch basins shall be cleaned with clamshell
buckets and Oil-Grit Separators shall be cleaned using vacuum trucks.

In the event of contamination by a spill or other means, all cleanings must be
evaluated in accordance with the Hazardous Waste Regulations, 310 CMR 30.000
and handled as hazardous waste.

In the absence of evidence of contamination, catch basin cleanings may be taken
to a landfill or other facility permitted by MassDEP to accept Solid Waste without
any prior approval by MassDEP. Please note that current MassDEP regulations
prevent landfills from accepting materials that contain free-draining liquids.

4.3 Stormwater Infiltration Basin

The stormwater infiltration basin shall be inspected every six months during the
first year, and annually thereafter. All accumulated sediment and debris in the
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infiltration basin should be removed and disposed of according to local, state and
federal regulations. During the growing season, vegetation should not exceed six
inches in height in the infiltration basin, and should be mowed as necessary. Any
grassed areas in close proximity to any areas that use salt in deicing applications
should be re-seeded in the spring. Bare spots should be re-seeded as needed.

4.4 Rain Gardens

The rain gardens shall have trash removed and eroded soils repaired monthly. In
the spring, rain gardens shall be re-mulched and have dead vegetation removed
replaced. In the fall, dead vegetation’s shall be removed and vegetation shall be
pruned as needed. Because the soil medium, of the rain gardens, filters out
contamination from run off eventually the filter will be exhausted and will cause
the rain gardens to fail. Upon failure, excavate the rain garden area, scarify the
bottom and sides, replace filter fabric and soil, re-plant, and mulch as needed.

4.5 Inspections and Record Keeping

• An inspection form should be filled out each and every time maintenance
work is performed.

• A binder should be kept at the facility that contains all of the completed
inspection forms and any other related materials.

• A review of all Operation & Maintenance actions should take place
annually to ensure that these Stormwater BMPs are being taken care of in
the manner illustrated in this Operation & Maintenance Plan.

• All operation and maintenance log forms for the last five years, at a
minimum, shall be kept on site at the Facility.

• The inspection and maintenance schedule may be refined in the future
based on the findings and results of this operation and maintenance
program or policy.
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5.0 Stormwater Management System Owner/Responsible Party

Town of Grafton
Department of Public Works
30 Providence Road
Grafton, MA 01519
Contact: Paul Cournoyer
Telephone: 508-839-5335 x 1124

This operation and Maintenance Plan will be recorded with the registry of deeds
so that current and future owners are aware of the requirement for proper
operation and maintenance of the onsite stormwater system.
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Town of Grafton
Department of Public Works Facility
Permanent BMP Inspection Checklist

 Street Sweeping

Frequency: Monthly, primarily in the spring and fall.

Location: Parking Lots and Driveways

Inspected By: _________________ Date: ____________

Observations: ___________________________________
___________________________________
___________________________________

Actions Taken: ___________________________________
___________________________________
___________________________________

Instructions: Sweep parking lot using street sweeping machine. All
trash, debris, and sediments should be disposed of in
accordance with local, state, and federal regulations.
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 Deep Sump Catch Basins and Oil-Grit Separators

Frequency: Inspect and clean deep sump catch basins and oil-grit
separators in March, June, September and December.

Structure Number: ___________________________________

Inspected By: _________________ Date: ____________

Observations: ___________________________________
___________________________________
___________________________________

Actions Taken: ___________________________________
___________________________________
___________________________________

Instructions: Clean units four times per year or whenever the depth
of the deposits is greater than or equal to one half the
depth from the bottom of the invert to the lowest pipe in
the structure.



3

 Stormwater Detention/Infiltration Basin

Frequency: The detention/infiltration basin should be inspected
every six months during the first year and annually
thereafter.

Structure No.: __________________________________

Inspected By: _________________ Date: ____________

Observations: ___________________________________
___________________________________
___________________________________

Actions Taken: ___________________________________
___________________________________
___________________________________

Instructions: Inspect grassed area. Mow grass as needed in
infiltration basins. Remove accumulated trash and
debris. Remove sediment and re-seed bare spots as
needed. All trash, debris, and sediments should be
disposed of in accordance with local, state, and federal
regulations. Inspect underground isolation rows of
chambers via manholes or inspection ports. Use
reverse water jet to pull sediment back into manhole.
Remove sediment, trash and debris as noted above.
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 Rain Gardens

Frequency: The rain gardens should be inspected for trash every
month. Annually in the spring rain gardens should be
re-mulched, and dead vegetation shall be replaced.
Annually in the fall, rain gardens should be pruned as
needed.

Structure No.: __________________________________

Inspected By: _________________ Date: ____________

Observations: ___________________________________
___________________________________
___________________________________

Actions Taken: ___________________________________
___________________________________
___________________________________

Instructions: Inspect rain garden area for eroded soils. Remove
accumulated trash and debris. Remove sediment and
re-seed bare spots as needed. All trash, debris, and
sediments should be disposed of in accordance with
local, state, and federal regulations. Upon failure rain
garden soil medium may need to be replaced.
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Illicit Discharge Compliance Statement 
 
Section I – Purpose/Intent 
 
The purpose of this document is to provide for the health, safety, and general welfare of the 
citizens of Grafton, Massachusetts through the regulation of non-stormwater discharges into 
existing environmentally sensitive areas near the Grafton Public Works Facility to the maximum 
extent practicable, as required by federal and state law.  This document establishes methods for 
controlling the introduction of pollutants to the environment to comply with requirements of the 
National Pollutant Discharge Elimination System (NPDES) permit process. 
 
Section II - Definitions 
 
For the purposes of this statement, the following shall mean: 
 
Best Management Practices (BMPs):  Schedules of activities, prohibitions of practices, general 
good housekeeping practices, pollution prevention and educational practices, maintenance 
procedures, and other management practices to prevent or reduce the discharge of pollutants 
directly or indirectly to stormwater, receiving waters, or stormwater conveyance systems. BMPs 
also include treatment practices, operating procedures, and practices to control site runoff, 
spillage or leaks, sludge or water disposal, or drainage from raw materials storage. 
 
Clean Water Act:  The federal Water Pollution Control Act (33 U.S.C § 1251 et seq.), and any 
subsequent amendments thereto. 
 
Construction Activity:  Activities subject to the Massachusetts Erosion and Sedimentation 
Control Act or NPDES Construction Permits. Such activities include but are not limited to 
clearing and grubbing, grading, excavating, and demolition. 
 
Hazardous Materials:  Any material, including any substance, waste, or combination thereof, 
which because of its quantity, concentration, or physical, chemical, or infectious characteristics 
may cause, or significantly contribute to, a substantial present or potential hazard to human 
health, safety, property, or the environment when improperly treated, stored, transported, 
disposed of, or otherwise managed. 
 
Illegal Connection:  An illegal connection is defined as either of the following: 
 

a. Any pipe, open channel, drain or conveyance, whether on the surface or subsurface, 
which allows an illicit discharge to enter the outstanding resource area including but not 
limited to any conveyances which allow any non-stormwater discharge including sewage, 
process wastewater, and wash water, regardless of whether said drain or connection has 
been previously allowed, permitted, or approved by an authorized enforcement agency; 
or 

b. Any pipe, open channel, drain or conveyance connected to the Town of Grafton storm 
water treatment system which has not been documented in plans, maps, or equivalent 
records and approved by an authorized enforcement agency. 
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Illicit Discharge:  Any direct or indirect non-stormwater discharge to the Town of Grafton 
stormwater treatment system, except as exempted in Section II of this ordinance. 
 
Industrial Activity:  Activities subject to NPDES Industrial Permits as defined in 40CFR, Section 
122.26 (b) (14). 
 
National Pollutant Discharge Elimination System (NPDES) Stormwater Discharge Permit:  A 
permit issued by MassDEP under authority delegated pursuant to 33 USC § 1342 (b) that 
authorizes the discharge of pollutants to waters of the United States, whether the permit is 
applicable on an individual, group, or general area-wide basis. 
 
Stormwater Treatment System:  The DPW Facility stormwater system owned and maintained by 
the town, designed or used for collecting and/or conveying stormwater, including but not limited 
to paved areas, curbs, gutters, inlets, catch basins, piped storm drains, infiltration, retention and 
detention basins, natural and man-made or altered drainage channels, and other drainage 
structures. 
 
Non-Stormwater Discharge:  Any discharge to the storm drain system that is not composed 
entirely of stormwater. 
 
Person:  Any individual, association, organization, partnership, firm, joint venture, public or 
private corporation, trust, estate, commission, board, public or private institution, utility, 
cooperative, city, county or other political subdivision of the State, interstate body, or any other 
legal entity. 
 
Pollutant:  Anything which causes or contributes to pollution. Pollutants may include, but are not 
limited to: paints, varnishes, and solvents; petroleum hydrocarbons; automotive fluids; cooking 
grease; detergents (biodegradable or otherwise); degreasers; cleaning chemicals; non-hazardous 
liquid and solid wastes; refuse, rubbish, garbage, litter, or other discarded or abandoned objects 
and accumulations, so that same may cause or contribute to pollution; floatables; pesticides, 
herbicides, and fertilizers; liquid and solid wastes; sewage, fecal coliform and pathogens; 
dissolved and particulate metals; animal wastes; wastes and residues that result from constructing 
a building or structure; concrete and cement; and noxious or offensive matter of any kind. 
 
Pollution:  Contamination or other alteration of any water’s physical, chemical, or biological 
properties by addition of any constituent including but not limited to a change in temperature, 
taste, color, turbidity, or odor of such waters, or the discharge of any liquid, gaseous, solid, 
radioactive, or other substance into any such waters as will or is likely to create a nuisance or 
render such waters harmful, detrimental, or injurious to the public health, safety, welfare, or 
environment, or to domestic, commercial, industrial, agricultural, recreational, or other legitimate 
beneficial uses, or to livestock, wild animals, birds, fish or other aquatic life. 
 
Premises:  Any building, lot, parcel of land, or portion of land whether improved or unimproved 
including adjacent sidewalks and parking strips. 
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Stormwater:  Any surface flow, runoff, and drainage consisting entirely of water from any form 
of natural precipitation, and resulting from such precipitation. 
 
Wastewater:  Any water or other liquid discharged from a facility, that has been used, as for 
washing, flushing, or in a manufacturing process, and so contains waste products. 
 
Section III - Prohibitions 
 
Prohibition of Illicit Discharges: 
 
No person shall throw, drain, or otherwise discharge, cause or allow others under its control to 
throw, drain, or otherwise discharge into the stormwater treatment system or watercourses any 
materials, including but not limited to, any pollutants or waters containing any pollutants, other 
than stormwater.  The commencement, conduct or continuance of any illicit discharge to the 
storm drain system is prohibited except as described as follows: 
 
1. Water line flushing performed by a government agency, other potable water sources, 

landscape irrigation or lawn watering, diverted stream flows, rising ground water, ground 
water infiltration to storm drains, uncontaminated pumped ground water, foundation or 
footing drains (not including active groundwater dewatering systems), crawl space pumps, 
air conditioning condensation, springs, natural riparian habitat or wetland flows, and any 
other water source not containing pollutants; 

 
2. Discharges or flows from fire fighting, and other discharges specified in writing by the Town 

of Grafton as being necessary to protect public health and safety; 
 
3. Dye testing is an allowable discharge, but requires a verbal notification to the Town of 

Grafton prior to the time of the test; 
 
4. Any non-stormwater discharge permitted under an NPDES permit, waiver, or waste 

discharge order issued to the discharger and administered under the authority of the Federal 
Environmental Protection Agency, provided that the discharger is in full compliance with all 
requirements of the permit, waiver, or order and other applicable laws and regulations, and 
provided that written approval has been granted for a discharge to the Town of Grafton 
stormwater treatment system. 

 
Section IV - Industrial or Construction Activity Di scharges 
 
Any person subject to an industrial or construction activity NPDES stormwater discharge permit 
shall comply with all provisions of such permit.  Proof of compliance with said permit may be 
required in a form acceptable to the Town of Grafton Department of Public Works prior to 
allowing discharges to the stormwater treatment system. 
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]]]7][kZd̂ŶbkYickd̂7ldi

<887��2��!"

4[kZd̂�V��Yickd̂��̂eâ[[\kA�-̂l7
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